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CTOSS. 


Acips.—H. J. Haddan (com.), 354. W. 
Windus’ 367. G. E. Hazelhurs‘, 509. E. V. 
Gardner, 731. 

Apvertistno, A-lvertisements.—T. Wheistone, 
403. A. Cracknell, 414. 

Arn, Gas and Wind Engines, and Mills, Pneu- 
matic Motive Power.—F. W. Turner, 362. . 
Emmet, 397. S. Withers, 417. J. H. Johnson 
(com.), 579. W. B. Haigh and J. Nuttall, 614. 
E. S. Wastfield, 659. W. Watson, 678. C. T. 
Wordsworth and H. Lindley, 703. 

Arr, Gases, and Vapours (Pumping, Forcing, 
Exhausting, Compressing, &c.)—H. Wilson, 702. 

ALKALIES (Soda, Potash, Lithia, Ammonia.) — 
L. Mond, 433. G. Neilson, 414. J. Brock, 473. 
G. S. Hazelhurst, 509. H.C. F. Stormer, 798. 

ALuminium (Salts), Alumina, Alum, &c.—W. 
Gentles, 732. 

AnTISEPTICS.—N. Bradley, 660. 

Aspestos and Amianthus (Treating)—C. J. 
Allport, 493. 

ASPHALTE, 


Bitumen, 
Chapman, 410. 


Tar, Pitch, 


Axes, Shafts, Bearings, Journals, Axle Boxes, 


&e.—W. R. Lake (com.), 637. 
683. D. Greig and M. Eyth, 780. 

Banps, Belts, Straps, Chains, and Ropes for 
Driving Machinery, Belt Shippers, &c.—T. 
S. Lyon, 336. 

Batus, Bathing Appliances. —M. Ingram, 424. 
on Girders, Rafters, &c.—F. J. Rowan, 
$15. 

Betts, Braces, Garters, Girths and Bands for 
Wear.—T. Walker, 321. L. A. Groth (com.), 
= A. Wardrop, 631. J. H. Johnson (com.), 

44, 

Brveraces, Liqueurs.—R. R, Carew (com.), 
612, N. Bradley, 660. 

BLeacHING, Decolourising, &c.—P. Thomas, 
249. J. Young, 653. J.B. Hutchison and J. J. 
Dobbie, 785. W. H, Beck (com.), 812. 

Browina Engines, Fans, Bellows, &.—H. 
Wilson, 702. 

Borers, Coppers, Kiers, &c.—J. Parkiuson, 
169. T. A. Biekley, 532. J. 8. Williams, 560. 
J. Sugden and E. Binus, 595. G. Lawrence, 
589. F. J. Rowan, 815. 

Botts, Pins, &e.—A. M. Clark (com.), 406. 

Boxe, Horn, Ivory, &¢.—G. 8S. Hazelhurst, 
409. J-@. Macfarlaine, 808. 

Booxs, Albums, Portfolios, Book Covers, Book 
Cases, Book Slides or Holders, Bookbinding, &c. 
—H. R. Stuchbury, 474. W. P. Thompson, 
(com.), 707. 

Boots, Shoes, Leggings, Clogs, Cleanin 
Boots, Beot-jacks.—B. T. Haynes, 314. H. an 
T. Craston, 332. HH. Loads, 349. L.A. W. Lund, 
412. G. Jenkinr, 510. E. Turner. 525. J. L. 
Sharman, 586, E. A. Brydges (com.), 622. 8. 
Huds n. 726. 

Borr.es, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Bottles, &e.—T. Wood, 404. F. Wood, 508. 
W. R. Lake (com.), 591. E. Belmer, 611. J. 
Ferguson, 738, 


A. Burdess, 


Boxes, Cases, Bins, Trunks, &c.—H. 
Stevenson, 309. F. Myers, 432. F. Myers, 442. 
J. Darling, 705. E. J. Billing, 729. J. Ferguson, 
oy W. Crookes, 801. W. R. Lake (ccm.), 

23. 

Brackets, &c.—T. Lyon, 336. 

BreaD, Biscuits, &e.—A. M. Clark (com.), 598. 
J. D. and J. Beatty, 642. C. D. Abel (com.), 
720. 

Breaks for Railways, Tram Cirs, and Road 
Carriager.—J. J. Tansley, 343. W. B. Holbeck, 
500. H. H. Lake (com.), 504. J. Heald, 584. 

BrewinG, Treating Ma't, and Malt Liquors.— 
W. Morton and P. Robinson, 802. 

Tiles, and Building Blocks.—O. 
Seefils (com.), 326. S. Bevan, 344. G. Otway, 
544. 

BripGes.—Arches, Viaducts, Aqueducts.—-F. 
J. Rowan, 815. 

Buripinc, Flooring ani Roofing, Walls, and 
Ceilings, &c.—A. Cordingley, 370. H. M. 
Bennett, 394. W. L. Thompson, 413. J. 
Imray (com.), 437. P. Van Gpelder, 561. T. 
Brindle, 634. J. Stainer, 652. C. H. Keith, 753. 
A. Ashwell, 781. 

Buttons, Studs, Sleeve Links, and other 
Dress Fasteners, Eveleta, Button Holes, Soli- 


taires, &c.—H. J. Haddan (com.), 301. L. A. 
W. Lund, 412. C. H. Wood 651. W. Willer- 
inghaus, 791. 

CANALS, Rivers, &c.—J. Revell, 372. 

Cans, Canisters, Tins, Drums, &c.—E. G. 


C. Bomford, 597. H. J. Haddan (com.), 602. 

CANDLEs, Tapers, Wicks. Candlesticks, Night. 
lights, &c.—J. H. Johuson (com.), 800. 

CarRiAGEs, Cabs, Omnibuses, Waggons, Carta, 
Trucks, Perambulators, Barrows, Loading, Un- 
loading, and Tipping Carts, &c.—E. O. Hallett, 
315. G. Fosbery, 443. E. Andrews, 459. W. 
Morris, 511. J. Walting and F. Chaston, 649. 
J. F. Williams, 663. 

Cakrripces, Cases and Holders, Percussion 
Caps, &c.—H. E. Newton (com.), 435. ©. 8S. 
Bailey, 496. T. R. Bayliss, 533. E. 8. Clark, 
567. W. W. Greener, 609. W. M. Seott and T. 
Baker, 617. G. C. Vaughan (com.), 712. 

Casxs and Barrels, Cask-stands, Vent-pegs, 
Tilting Casks &c.—S. Wright, 401. W. Rose, 
485. 

Castine and Moulding, Plastic Compositions, 
&e.—G. Otway, 544. J. Pain and W. 
Gritton, 547. 

CuarcoaL, Coke, Carbon, Lamp-black, Plum- 
bago, &c.—G. S. Hazclhurst, 509. J. G. Mac- 
fariane, 808. 

Cueese.—W. Chisholm, 352. 

CuEmicaL Compounds. Vessels, Apparatus, 
Manufactures and Processes (miscellaneous) &c.— 
L. Mond, 433. J. A. Dixon (com.), 749. 

CHENILLE, &¢c.—J. R. Lawson, 325. 

Cisterns, Water Tanks, Reservoirs, Vats, &c.— 


J. Holroyd, 351. W. Wright, 378. F. J. 
Rowan, 815. 
Crocks, Watches, Chronometers and other 


Timekeepers, Watch Keys, &c.—H. H. Lake 
(cum.), 507. D. L. Peititpierre, 610. 

CoaTInG and Covering, &c.—J. E. Pratt, 515. 

CorreE, Cocoa, and Tea; Coffee-pots, Tea- 
pots, Urns, &c.—G. Smith, 328. J. H. Johnson, 
(com.), 382, W. R. Lake (com.), 419. R. R. 
Carew, (com.), 612. 

ConDENsING Gases, Fumes, and Vapours, Con- 
densers, &c.—J. S. Williams, 560. W. S. R. 
Jeckson, 570. J. Pover, 574. G. Lawrence, 
589. A. Craven and G. J. Warburton, 793. W. 
Morton and P. Robinson, 802. 

CoNnFECTIONERY, Pastry, Sweetmeats, &c.—J. 
Greenwood, 396. 
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Coox1nc, and Apparatus used in Cooking, &c. 
—H. Hartney, 457. C. D. Abel (com.), 720. 

Corrina, Tracing, Drawing, Writing, Ruling 
Paper, &c.—J. M. Piessner, 313. G. Low, 383. 
S. Mart and C. W. Bradley, 641. 

CuttTinG, Sawing, Planing, and Carving, &c.— 
H. M. Marsden, 393. T. Robinson, 402. F. 
Myers, 432. E. Bihn, 434. J. Smith, 495. A. 
Muir, 498. J. D. Brunton (com.), 505. C. H. 
Wood, 651. R. Pope, 725. A. H. Pear, 747. J. 
Tershaw, 771. | 
Dentistry, Artificial Teeth, Tooth Powders, 
&4.—B. J. Bing, 815 
ISINFECTING, &c.—E, G. Brewer (com.), 381. 


Rollers.—J. Moss, 388. 
ISTILLING and Rectifying.—P. Cuies, 669. 
[icfarlane, 808. 
ocks, Basins, &¢.—C. E. Fox (com.), 446. 
HW). H. Lake (com.), 504. 
Doors, Gates, and Door Furniture.—G. 
osberg, 443. J, H. Miler, 615. T. A. Weston 
(com.), 769. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, Traps, Sinks, &:.—G. Smith, 306. J. 
Holroyd, 351. C. Pieper, 411. J. H. Moore, 
528. C. Slagg, 647. 

Dramatic and Theatrical Performances,—H. 
M. Bennett, 394. J. Imray (com.), 437. C. H. 
Keith, 753. 

Dresses, &c.—E. Baker, 481. 

DrinR1nG VEssets, &c.—T. G. Webb, 724. 

DryinG or Desiccating, Expeliing Moistures, 
&c.—J. H. Johnson (com.), 382. G. Wooliscroft, 
385. J. Shaw, 572. A.M. Clark (com.), 684. 
J. B. C. and W. Whiteley, 807. 

Dyes, and Printing Colours, Dyeing and Stain- 
ing, &c.—W. R. Lake (com.), 384. F. A. Gatty, 
444. J. Dixon (com.), 451. W. W. Richardson, 
470. F. Gatty, 557. J. A. Dixon (com.), 627. 
G. W. von Nawrocki (com.), 757. J. A. Dixon 
(com.), 759. W.A. Barlow (com.), 794. 

Exectric Light.—J. N- Aronson, 305. E. de 
Pass (com ), 339. R. E. B. Crompton, 346. J. 
N. Aronson, 359. C. T. Bright, 377. W. P. 
Thompson (com.), 392. W. R. Lake (com.), 
542. A.J. Jarman, 563. B. J.B. Mills (com.), 
578. J.B. Rogers, 621. A. Common, 626. J. 
S. Williams, 700. A.M. Olark (com.), 740. 5S. 
Pitt (com.), 819. J. Rapieff, 831. 

ELeEcTRO-MaGnetic Engines.—G. Little, 497. 
T. Morgan (com.), 541. 

ELECTROTYPING, &c.---J. M. Moss, 388. 

ExcavaTinG and Dredging, Embankments.— C. 
J. Ball,405. P. W. d’Alton, 655. 

Fasrics, Elastic Fabrics, &c.—T. Harrison, 
654. 

Felted Fabrics, Fulling, Milling, 
J. W. Crawford and W. Mellor, 571. 

Freres (obtaining and treating).—H. J. Had- 
dan (com.), 478. F. Wirth (com.), 451. C.D. 
Ekman, 581. A. Berthet, €04. 

Fires and Clips, Paper Fasteners.—H. R. 
Stuchbury, 474. W. R. Lake (¢om.), 824. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water, Softening Water.— 
8. C. Davison, 529. H.R. Lipscombe, 574. F. 
Ross ani O.S. Buxton, 809. 

Frre-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice.—S. R. and W. Trulock, 
327. T. J. Cheesbrongh (com.), 348. W. R. 
Lake (con.), 389. O. Jones, 491. W. M. Scott 
and T. Baker, 617. G. E. Vaughan (com.), 712. 

Firne-Enoines, Extinguishing Fires, &c.—J. 
Foster, 803. 

Fire-Puaces, Stoves and Ranges, Fenders and 
Fire-Irons, Fire-Guards, &c:.—H. M. Asbley, 
324. W. J. Doubleday, 355. J. Jaffrey, 445. 


YLINDERS and Rollers, Covering Cylinders 
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J.W. Brown, 449. G.W. von Nawrocki (com.), 
519. B. Verity, 537. R. George, 548. G. W. 
Wyner, 558. T. Redmayne, 566. H. Leggott 
and E. Mersh, 623. J. Winfield, 625. H. J. 
Davis, 701. 

Fives and Chimneys, &c.—C. D. Abel (com.), 
568. T. Fraser, 654. J. M. Lamb, 786. 
— (for Animals) &c.—C. D. Abe] (com.), 


(Artificial), Fire-lighters, &.—T. 
Rowan, 593 

Furnaces and Fire-boxes, Supplying Furnaces 
with Fuel.—J. H. Johnson (com.), 350. J. 
Cliff and J. H. Dawes, 416. P. Jensen (com.), 
427. J. Parkinson 469. H.L. Williams and J. 
T. Sunnett, 471. E. A. Cowper, 486. G. 8. 
Hazelburst, 509. J. Brown, 514. W. M. 
Brown (com.), 580. H. Leggott and E. Marsh, 
623. J. W. Wood and J. Greenwood, 639. A. 
J. Boult (com.), 674. 8S. Barlow, 691. R. H. 
Brandon (com.), 694. J. H. Johnson (com.), 757. 

Furniture, Bedsteads, Tables, Cabinets, 
Chairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &.—J. Foley, 330. j . R. C. Taunton 
and G. O. Aston, 539. J. W. Randall, 722. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games, Gymnastic 
Apparatus.—A. M. Clark (com.), 320. H. and 
T. Craston, 332. G. F. Neville, 337. W. 
Thomson, 347, F. W. Woolacott, 523. 

Gas (Making), &c.—J. Walker, 387. G. 
Nelson, 440. G.S. Hazlehurst, 509. W.S. R. 
oe 570. T. E. Jonas, 716. F. J. Rowan, 


Gas and other Burners, &c.—B. Verity, 537. 

Gas Regulators, &c.—T. E. Jones, 716. G. 
E. Webster, 732. 

Gauaces, Water-level Indicators, Indicating 
&c.—A. M. Clark (com.), 406. 

Guiass (Making and Treating) and its Applica- 
tions.—W. H. Slater, B. C. Handcock, 399. T. 
Wood, 404. Pratt 515. J. Pain and W. 
Gritton, 547. A. Cowan, 565. 

Groves, Gauntlets, Mittens.—W. Dibble, 322. 
A. W. Child, 428. 

Grain and Seeds (Treating, &c.)\—W. B. 
Dell and J. F. Stewart and E. Davies, 588. J. 
A. Buckholz, 592. 

GREENHOUsES, MHothouses, Conservatories, 
Forcing Pits, and Frames.—J. Parkinson, 469, 
T. A. Bickley, 532. 

GrinpineG, Crushing, and Disintegrating Corn. 
Grain and Seede, and. Dressing Flour.—A. W. 
L. Reddie (com.), 533. P. Vanfelder, 561. J. 
Buchholy, 592. W. R. Lake (com.), 616. J. 
Qualter, 693. 

GRINDING, Crushing, Pulverising and Disinteg- 
rating Miscellaneous Substancee.—G. Smith, 328. 
R. E. Shill,456. H. J. Haddan (com.), 478. P. 
Vanfelder, 561. 

Hammens &c.—D. Ashton, 680, 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebags.— 
W. R. Lake (com.), 390. 

Hats.—E, R. Dnttou (com.), 718. 

HeEatinG, Warming, and Evaporating, Obtain- 
ing and Regulating Heat, &c.—H. H, Lake 
(com.), 335. G. S. Hazlehurst, 509. E. Hunt, 
(com.), 522. W. R. Lake (com.), 542. G. 
Lawrence, 589. J. S. Williams, 700. H. 
Wilson (com.), 702. W. Morton and P, Robin- 
son, 802. J. Rapieff, 806. 

Hincets, &c.—J. W. Pitt, 681. 

Hoists, Jacks, Lifts, Winches, Cranes, Cap- 
stans, Windlasses, Raising, Lowering and Moving 
Heavy Bodies, Raising from Mines.—W. 
Adnir and G. B. Smith, 452. J. Stainer, 652. 
J. C. Mewburn (com.),; 675. H. J. Haddan 
(com.), 692. 

Hooks, Ringe, &c.—C. H. Wood. 651. M. 
Bensou (com,), 764. 

Horse Shoes, Shoeing Horses, Shoes for Ani- 
mals, &c.—T. W. Ovenden, 331. H. Turner, 
H. Olverand E. Price, 450. J. Gavett (com.), 
be G. Collier and W. Armes, 697. J. Camp, 
&c.—W. Reisseg, 728. F. Benvenuti, 

Knives, Forks, Table Cutlery, Knife Cleaners. 
&c.—H. H. Like (com.), 338. H. Marsden, 393. 
R. Wallwork. 521. W. H. Jones, 552. C. 
Wood, 651. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture, Lighting and Extinguishing Lamps, 
Artificial Light, Producing Light, Candlesticks, 
Candelabra, &c.—H. :Salsbury, 583. J. Pain 
and W. H. Gritton, 547. S. Pitt (com.\, 630. 
W.J. J. Robinson, 711. W. R. Lake (ecm), 714. 
J.R. Wigham, 790. 


LavaTories, Washing Basins, &c.—M. Ingram, 
4 


LEAD (salts and oxides).—E. VY. Gardner, 731. 

Learner, Treating Hides and Skins, Parch- 
ment, Currying, Tanning, Cutting, and Orna- 
menting Leather.—W. R. e (com.), 463. W. 
A. Barlow (com.), 794. 

Lire-Buors, &c.—W. Fewster, 407. 

Lieutnouses &c.—J.N. Wighbam, 790. 

Lime and its Compounds in Calcium.—S. 
Collier, 426. 

Locks Latches, Bolts, Lock Furniture, Keys. 
&o.—J. A. McMechan, 465. E. R. Wethered, 
482. R. Lee, 545. W. Randle, 744. T. A. 
Weston (com.), 769. E, Latham, 770. A. Ash- 
well, 781. 

Looxine Glasses, Mirrors.-—J. E. Pratt, 515. 

&c.—H. L. Wilson and J. Clegg, 
594. 

ManvreE ; Treating Sewage.—H. Y. D. Scott, 
311. J+ Brock, 463, C. H. Gereon, 743. F 
Robinson, 797. 

MatcueEs, Fuzees, Pipe and Cigar Lights, &c. 
—J. Darling, 705. 

MATHFMATICAL, Surveying, and Astronomical 
Instruments.—E. W. von Nawrocki (com.), 668. 
F, Benvenuti, 783. 

Mats, &c.—J. 8. Willevay, 671. 

Mepicives, &c.—L. A. Groth (com.), 480. R. 
George, 548. 

Merat Waste.—C. D. Abel (com.), 777. 

Merauuic Attoys.—J. S. Williams, 5€0. G. 
Scott, 620. A. M. Clark (com,), 696. C.D. 
Abel (com.), 777. 

_— (Casting, Moulding, &c.)—J. D. Ellis, 
82 


Mera.s (Coating, Plating, &c.)—J. Williams, 
560 


METALS (Forging, M. Marsden, 393. 
W. W. Greener, 609. E. and O. Wright, 657. 
C. D. Abel (com.), 672. D. Ashton, 680. W. 
Randle, 744. M. Benson (com.), 754. G. 8. 
Gates (com.), 767. TT. Brown, 788. T. J. 
Rowan, 815. 

Meraus (Smelting, &c.)—W. J. Carr, 368. 
J. Cliff and J. Dawer, 416. G. A. Cowper, 486. 
G. Scott, 620. 

Meters, Measuring Liguids and Fluids, &c.— 
W. Airy, 585, C.D. Abel (eom.), 686. 

Mitx, &c.—H. Springmuhl, 544. E. G. C. 
Bomford, 597. J. H. Bibo(com.), 717. W. R. 
Lake (com.), 923. 

Mininc, Boring and Blasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Ventilating Mines.—M. and C. Burnett, 548. 
E. 8. Clark, 567. 

Motive-rowerR Machines, Obtaining Motive 
vower.—G. Smith, 328. H. J. Haddan (com.), 
420. W.R. Lake (com.) 490. J. Jensen and C. 
W. King, 524. J. B. Howie, 751. H. H. 
Fanshawe and C. J. Griffith, 764. 

Movuupines, &c.—T. Brindle, 734. 

Muetcau Instruments, Music, &c.—L. Varicas 
(com.), 345. C. D. Abel (com.), 376. C. N. 
Andrews, 380. W. R. Lake (com.), 590. H. J. 
Haddan (com.), 648. E. Outram, 779. J. B. 
Hamilton, 779. 

Spikes, Bolts, Rivets, Screws, &c.-—-F. 
Myers, 442. H.H. Lake (com.), 448, 

Neckties, Scarfs, Bows, Cravats.—F. H. 
Valpy, 706. 

NEEDLEs, &c.—C. Wood, 651. 

Nots and Washers.—R. Harrington, 763. 

O1Line or Lubricating, &c.—T. Watson, 304. 
R. Simon, 422. G. L. Scott and A. Kenyon, 494. 
J, Lumb, 811. 

Bc, Fatty Matters, Grease.—G. Chapman, 
410. 


Optica Instruments, Optical Illusions, &c.— 
T. Vickere, 820. 

ORNAMENTING, &c.—W. H. Slater and E. C. 
Hancock, 399. J. Imray (00m.), 438. E. 
Belmer, 611. A. McLean, 658. G. Bower, 739. 

Ovens and Kilns.—D. and W. Thompson and 
W. Bower, 536. C.D. Abel (com.), 720. 


OxipaTion, (Preventing) &c.—J. Povali, 574. 
A. Reigehmann, 633. W.C.A. Hotzapfell, 804. 

Packina Pistons, &c.—W. R. Lake (com.), 488. 
H. J. Haddan (com.), 602. 


Paints, Colours, Varnishes, &c.—E. V. 
Gardner, 731. H. Knight, 795. W. R. Lake 
(Com.), §23. 

PapeR Pasteboard, Papier Mache, Paper 


Hangings.—F. C. Glaser (com.), 408. J. Imray 
(com.),438. F. Banman, 460. C. D. Ekman, 581. 
A. M. Clark (com.), 684. H. O. F. Stormer, 
798. 

Pens, Penholders, Pencils, Pencil Cases, &¢.— 


W. P. Thompson (com.), 391. 
783. 

PuotrocraPpuy and Photographic A 
—R. Schroer, 395. A. Cowan, 565, R Wat 
775. T. Vickers, 820. 

Pires, Tubes, and Syphons : Joining Pipes, 
G. Smith, 306. G. Woodscrofs, 385. J. Mo-r. 
528. M. Benson, 754. W.R. Lake (com,) 

PRESERVING Food, &.—A. Samuel (com.), 47; 
S. Davidson, 530. F. Springmuhl, 554. 4) 
Haddan (com.), 602. M. Bradley, 660. 

Presses, Compressing, &c.—J. M. Plessner 
313. A. Van Wagner (com.), 527. S, Mart ang 
C. W. Bradley, 641. 

Printine and Transferring: Type and othe 
Surfaces for Printing, Composing, and Distribyt. 
ing Type.—T. Sowler and W. Ward, 303. T. 
and J. Dawson, 371. J. M. Mess, 388. 4. 
Stierlin, 425. W. Richardson, 470. H.H 
Lake (com.), 506. J. G. Haller, 640. WwW. 
Reissig, 728. C. Parsonage, 817. 

PropruuinG Carriages &c.—C. Varley and W. 
Judd, 441. 

Machinery, Transmitting Powe; 
and Motion, Converting Movements.—W. Spence, 
750. 

Prore.uine Ships, Propellers, Paddle.wheel; 
and Screws.—C. Corneley, 400. G. Parini, 603. 
J. Cooke, 719. J. H. Johnson (com.), 736. 

Pumps, Pumping and Forcing Liquids, Pump. 
ing and Raising Water and other Liquids, 
Pumps, Pistons, and Packing.—C. D. Abel 
com.), 334. J. Revell, 372. A. M. Clarke 
ae 685. J. Craven, 793. 

PouncuinaG, or Perforating, &e.—C. Wood, 651, 
J. Tashaw, 771. 

Raitways, Carriages, Coupling, Uncoupling, 
and Altering Positions of Carriage and Engines,— 
H. Smellie, 308. S.J. Humble and C. Walker, 
624. J. Coleman, 638. J. Williams, 663. 

Rattway, Permanent Way, Rail Joints, Chairs 
and Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and 
Turn-tables.— A. M. Clarz (com.), 406. W.E. 
Langdon, 677. G. Schwartzkopf, 690. H. 
Grainger, 768. F. Wiaby, 77%. 

Reapinc and Mowing, &c.—W. Spence (com.), 
750. G. Kearley and E. Whitworth, 762. W. 
R. Lake (com.), 784. W. P. Thompson (com.), 
818. 

REFRIGERATING and Freezing, Cooling Liquids, 
Making Ices, &¢.—H. E. Newton (cow.), 472. 
A. Samuel (com.), 475. G. Lawrence, 509. G. 
Barker (com.), 605. J. J. Coleman, 638. T. 
Lightfoot, 673. H. Wilson, 702. 

REGISTERING, &c.—J. Kaye, 318. A. M. Clark 
(com.), 320. W. Thomson, 347. 

Rops and Bars.—T. 8. Lyon, 346. D., Greig, 
780. 

Rores, &c.—S. Simmons and J. Tullidge, 
649 


Ruuine Paper, &c.—W. C. Pellatt, 596, 
Sait, &c.—G. 8. Hazlehurst, 509. 
Samples, &c.—T. Whetstone, 403. 

Scents, &c.—W. Edge, 483. 

Scrarers.—J. 8. Willway, 671. 
Screens.—H. J. Davis, 701. 

Screws, Screw Drivers, &c.—F. Wirth (com.), 
431. H.H. Lake (com.), 448. 

Sewixne and Embroidering.—H. J. Haddau 
com.), 301. G. Smith, 328. C. A. Barlow 
com.), 423. J. McLaren, 463. J. Hill, 582. 
. B. Howe, 751. ; 

Snips and Boats, &¢«.—W. 8. Reck, 460. 
Oswald, 628. P. Everitt and C. Burrill, 595. 
W. May, 765. W. H. Duncan, 787. 

Suirts, Collars, &¢.—C. Tighe, 670. 

SHowcases, &c.—A. W. Child, 428. W. J. 
Lloyd, 742. W. Willeringhans, 791. 

Sirtina, Sorting, and Separating, &c.—W. 
R. Lake (com.), 616. 

S1enats, &c.—W. P. Thompson (com.). 37. 
C. Barker, 461. J. B. Mayers, 531. F. B. 
Brewer, 534. E. Moxon, 546. A. Gough, 599. 
J. White, 613. J. Webster, J. Hall and F. and 
T. Greenwood, 659. 8. C. Currie, 632. W. E. 
Langdon, 677. W. C. Dredge and W. Cordner, 
708 


Stans, &c.—W. Carter, 364. A. Ashwell, 


Suass, &c.—G, Otway, 544. 

Soap, &c.—W. H. Beck, 812. 

SpavEes, &c.—T. Brown, 780. 

Sounpinos, &c.—C. A. McEvoy, 358. 

Sowina Serps.—J. W. Murray, 75% 

Robinson, 797. W 
SprnptEs and Flyers.—T. Watson, 

R. Lake (com.), 312. 

Spinnine, &¢.—W. R. Lake (com.), 430. 


F. Berevennti, 
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Mu. Fletcher, 543. C. D. Ekman, 581. A. Berthel, 
a, C. Maxted, 733. 

Sprtroons.—J. Clark, 369. 

Sprrxos.—H. J. Haddan (com.), 477. F. 
Wirth (com.), 576. 

Srartes, &c.—-W. Randle,744. W. R. Lake 
(com.), 824. 

Sraurs, &c.—G. Cooke, 341. 

Sream and other Boilers, Cleaning and Prevent- 
ing Incrustation of Boilers, Water Feeding Appa- 
rtus for Boilers—H. Ashworth, 409. P. 
Jensen (com.), 427. J. Turner, 462. H. L. 
Williams and J. Sennett, 471... J. Haves (com.), 
179, A. Gibb, 502. J. Pover, 574. J. Sugden 
and E. Binns, 595. W. Arnold, 635. J. 
Trotter, 682. A, Verey, 727. J. Rapieff, 806. 

SreeninG snd Guiding.—A. M. L. Reddie 
(com.), 356. T. Archer, 512. J. Cooke, 719. 

Svcarn and Syrups, Glucose.—H. H. Lake 
(com.), 335. C. Schubler, 398. E. Hunt, 522. 
H, J. Haddan (com.), 667. 

Suncery, &c.—H. A. Bonnevi'le (com.), 665. 
A. M. Clark (com.), 741. 

Syxinces, &e,—A. M. Clark (com.), 741. 

TeLrorarus ; Telegraph Printing Apparatus.— 
E.G. Brewer (com.), 316. S. P. Thompson, 329. 
T. J. Handford, 333. W. R. Lake (com.), 361. 
W. T. Henley, 386. J. Imray (com.), 436. G. 
Skrivanoff, 489. W. R. Lake (com.), 559. R. 
and M. Thieier, 607. H. H. Eldred (com.), 661. 
A. M. Clark (com.), 686. G.L. Anders, 749. F. 
J. Cheesbrough (com.), 758. C. N. Talbot, 821. 

Tittinc and Cultivating, &e.—W. Barferd, T. 
Perkins and E, J. Chambers, 576. E. G. Leke- 
man,792. 

Tosacco and Snuff, Cigars, Cigar-Holders, 
Pipe and Cigar-lighters, Smoking Pipes, Tobacco 
Pouches, &«.—E. G. Goodes, 340. H. E. Meyer 
(com.), 374. R. Wallwork 521. CC. Morris 
(com.), 695. F. Davis, 816. 

Torrenors.—J. H. Johnson (com.), 736. 

Tramway CARRIAGES, &c.—H. Smellie, 308. 
G. Smith, 328. W. R. Lake (com.), 490. 

Tramways, &c.—J. Brown, 748. H. T. 
Grainger, 768. 

Traps for Animals, &c.—W. Burgess, 721. 

Turninc, Lathes, &c.—J. Dewrance, 418. F. 
Wirth (com.), 431. J. D. Brunton (com.), 505. 

Umbretias, Parasols, &c.—J. Knott, 701. 

UrnotstErRY, &c.—J. Foley, 330. F. Wirth 
(com.). 516. 

Urninars, &c.—E. 8. and E. M. Howell, 636. 

Vatves, Taps, Stop Cocks, Plugs; Regulating 
the Flow and Pressure of Fluids.—W. H. Allen, 
R. Wrighr and W. L. Williams, 342. M. Ingram, 
124. W.C. Church, 476. W. Rose, 485. W. 
R. Lake (com.), 488. J. Jensen aud C. W. 
King, 524. T. Morgan (com.), 577. J. W. 
Plunkett, 648. D. Ashton, 680. W. R. Lake 
(com.), 713. A. S.C. Buxton, 810. 

VetocirepEs.—G, Smith, 328. W. Hillman, 
415. A. Burdess, 439. W. S. Rock, 464. J. 
W. Golding, 467. H. Salsbury, 503. W. R. 
lake (com.),517. A. G, Meeze, A. G. Salamon 
and R. E. Phillips, 518. J.D. Ellson, 520. D. 
Harrington and F- Fuller, 550. E. R. Settle, 
B. Roberts, 583. J. G. Smith, 600. J. 
Beeston, 608. G. W. Ash, 618. H. A. Dufrene 
(com.), 650. A. Burdess, 683. J. Harrington, 


796. 
VENTILATION, &c.—J. Holroyd, 351. R. 
J. M. 


George, 548. T. F. Wintour, 746. 
Lamb, 786. 
Sricks, &e.—T. 8. Lyon, 336. 
Warring and Beamine Yarns, THreEaps, &c. 
—E. and A. W. Rothwell, 447. R. Hindle and 
G. Greenwood, 455. KR. Hall and G. Walmsley, 
io”. 
Wasuinc, Cleansing, and Wringing Fabrics, 
ams, and Materials.—G. Smith, 328. W. R. 
Lake (com.), 487. J. Conlong and J. Rother- 
shaw, 499. H.L, Wilson and J. Clegg, 594. 
Water-Ciosets, &c.—J. Holroyd, 317. P. J. 
Davies, 353. W. Wright. 379. ©. Slagg, 647. 
J. N. Randa'l, 722. R. Weaver, 755. A. Ashwell, 


Waterine 
Gerson, 743. 

WEARING AppareL, &c.—T. H. Harrison, 664. | 

Weavine, Braiding, Plaiting, Preparing for 
Weaving, &e.—T. Sutcliffe, 307. J. R. Lawson, 
325. §.C. Lister and J. Reixach, 366. J. R. 
Richsrds, 373, R. and E. Collinge, 492. W. 
Haythornthwaite, 573. C. H. Openshaw and C, 
H. Rothwell, 601. J. Hollingwortb, 699. II. 

-H. Lake (com.), 745. 

WEIGHING, &c.—F. Wheeler, 526.  T. 
Williams, 587, 

Wixpinc Thread, &c.—W. Paulson, 453. B. 


and IrricATING, &c.=—G. H. 


= Knox, 585. W. T. Stubbs and J. Corrigau, 
row Blinds and Sashes.—R. M. Chevaliey, 


Winpows.—E. Wilkins, 458. J. H. Miles, 
615. J, F. Williams, 653. E. Latham, 770. 


*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Pa.catright Association, Limited. 


STEEL FOR STRUCTURES. 
By Ewinc Marueson, M.Inst.C.E. 


THE object of this Paper was to state the 
present position which steel occupied, < 
compared with iron, as a material of con- 
struction ; and to examine the reasons why, 
while steel was rapidly superseding iron for 
ships and boilers, it was so seldom used for 
bridges. Steel possessed the important ad- 
vantage of a strength one and a-half to 
twice that of iron, as well as superior elas- 
ticity and ductility; and, owing to the 
method of manufacture, plates and bars of 
the usual kind could be made of steel in 
much larger pieces than was possible with 
iron, thus avoiding the numerous joints 
which the smaller picces involved. The 
special treatment necessary for steel could 
soon be learnt by workmen accustomed to 
iron, and the tools and machinery of a fac- 
tory could be used for either metal. In re- 
gard to wasting by rust, sufficient time had 
hardly elapsed to prove positively the dura- 
bility of steel as compared with iron, but at 
present it appeared as if the difference, if 
any, was in favour of steel. 

Because of its greater strength, structures 
equal to iron could be made of less weight 
in steel; and in regard to ships, this saving 
allowed a corresponding increase in cargo- 
carrying capacity, or a reduced immersion. 
In boilers, plates whether of steel or of iron 
could not conveniently be of more thana 
certain thickness, and the working pressure 
was limited accordingly ; but the superior 
strength of steel permitted a working pres- 
sure of steam one-third greater than in boilers 
of iron, thus allowing a saving in the space 
occupied for a given power, and greater 
economy in fuel. In regard to girders or 
bridges, if strength and elasticity were as- 
sured, there was not the same necessity for 
the great ductility which in ships was so im- 
portant to resist concussion; but the rules 
of the Board of Trade, which controlled 
‘railway structures in this country, allowed 
working strains on the parts of steel bridges 
based on the extremely ductile steel used for 
ships. That was to say, while the maximum 
strain allowed oniron was 5 tons per square 
inch of sectional area, a strain of only 6} 
tons was allowed on steel. By this limita- 
tion the Engineer, in designing bridges, was 
unable to ‘ave full advantage of steel; and 
as, moreover, for various secondary reasons, 
the thickness of parts in a steel structure 
could not be reduced, in proportion to those 
of an iron structure, quite so much a3 even 
the permitted strains allowed, bridges of 
moderate span could not be made so cheaply 
of steel as of iron, so long as the cost of the 
material exceeded, as at present, that of iron 
in a proportion equal to that of the greater 
strains permieted. Until the present time, 
the cases in which steel had been profitably 
used were those in which, because of diffi- 
cult transport in new countries, lightness 
was of great value, and those where, owing 
to great length of span, the weight of the 
material itself, as distinct from the dead 
and moving load it had to carry, imposed 
the principal strain, a compound saving 
being thus afforded by the use of steel. In 
this way, while a saving in weight of only 
12 per cent. could be obtained in a bridge 
of 50-feet span, a saving of 30 per cent. 
could be obtained in a bridge of 500-feet 


— 


span. With the present prices of iron and 
steel there would be a loss by using steel in 
the small span and a gain by using it in the 
large span. But while there might be no 
immediate pecuniary saviug by using steel, 
there was, owing to the very moderaiec strains 
permitted on this new material, a much 
greater margin of safety than in iron. Hence 
the question arose whether, even although 
the cost of steel bridges of moderate span 
might be greater than that of iron bridges, 
they should not be preferred, and their use 


enforced, because, if measured by units of 


strength and durability as well as of money, 
they would be cheaper eventually. 

There were several means by which the 
use of steel might be extended. In the first 
place, the experience gained during the last 
few years, as to the certainty of quality and 
the readiness with which it could be treated, 
had not yet spread to all concerned, espe- 
cially to Engineers abroad, who awaited 
some authoritative affirmation to set against 
the records of early mistakes, misapplications 
and failures. The proper treatment of steel 
had now been thoroughly investigated, and 
the circumstances under which the metal 
was damaged, by punching holes and other 
manipulation, were well understood. But 
there was also needed some ready means of 
verifying quality. This was far more neces- 
sary in steel than in iron, because in the 
latter the range within which strength might 
vary was only one-sixth, whereas steel had 
a much wider range. Again, the mere fact 
that iron had been rolled into shape ensured 
a certain minimum of quality, while if stee] 
chanced to be bad it might be one-half 
weaker than was wanted. An authoritative 
brand or hall-mark seemed necessary, if steel 
was to be universally accepted, and the 
author suggested that some mark should be 
adopted, as denoting quality and kind, the 
addition of the particular trade-mark of each 
maker serving as a warranty. 

But in order to encourage a further use of 
steel, the Board of Trade rules should be 
altered. While a certain minimum of strength 
and ductility might be demanded, the present 
limits to the maximum straining should be 
amended, so that, instead of 64 tons per 
square inch, 8 tons might be allowed,—an in- 
crease amply justified by the experience ac- 
quired during the last few years. If this 
was done, the greater demand would almost 
certainly have the effect of bringing the 
price nearer to that of iron, as had been the 
case with rails. The author set forth the 
present rules of the English Admiralty and 
Lloyds’ in regard to steel for ships, and 
directed attention to the different rules of the 
French Admiralty, to exemplify the altera- 
tions which he proposed. As it was by 
means of a Royal Commission that the pre- 
sent strains on steel were permitted, it was 
time that another Commission should be ap- 
pointed to inquire into the facts more re- 
cently acquired, and to grant moro liberal 
rules for the future. With an extension of 
the present limit of 6} tons, there would be 
such a demand as would lead to improve- 
ments in the manufacture, increase the out- 
put, and reduce the price of steel, The 
whole calculation would then be altered, and 
when steel might not only be worked to 8 
tons strain per square inch, but the differ- 
ence in price over iron was less than it was 
now with 64 tons, then, but not till then, 
would the era of steel structures have ar- 


rived. 


DISINFECTING BY STEAM, 


Hitusrto apparatus for disinfecting have 
been framed for applying dry heat, either 
with or without the aid of chemicals; but 
the one of which we are about to treat marks 
an important departure from former ideas, 
inasmuch as steam or moist heat is made to 
take the place of the dry caloric. The in- 
vention of an individual who is in a measure 
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connected with an industry, bringing prac- 
tical knowledge to bear upon it, iscommonly 
more effective for the purpose than that in- 
troduced by a scientific theorist, and the pre- 
sent is an illustration in point. Mr. Wash- 
ington Lyon, the inventor and patentee of 
the steam disinfector, is a partner in the 
firm of Messrs. J. A. and W. Lyon, who, as 
we are informed, for two generations have 
carried on an important business in the Old 
Kent Road as bleachers, cleaners, and calen- 
derers of all kinds of textile fabrics. Their 
trade has been extensively amongst the large 
shipping companies, every particle of whose 
linen, from bedding to a table napkin, has 
from time to time passed through their 
hands for cleaning, disinfection, or reno- 
vating. 

Thus, adopting the statements of a recent 
number of the Sanitary Record, Mr. Lyvn’s 
attention has been turned to what is now re- 
cognised as one of the most important prac- 
tical questions of public health. So far back 
as the year 1867, when cholera was doing its 
worst in the metropolis, he was elected 
Chairman of the Committee formed in his 
own district (where at one time it threatened 
to become serious), to endeavour to arrest 
its progress; and from his connection with 
the business before-named, he was not only 
enabled to offer valuable advice, but assisted 
materially by distributing disinfectants gra- 
tuitously, and helping, in all that the know- 
ledge of the day enabled him to, to battle 
with the disease. From that time his 
thoughts were turned to the subject; but it 
was not until some three years since that he 
brought them into actual practice. One of 
the firm’s principal clients, a large steam- 
ship company, who carried a great number 
of emigrants, had become so infested with 
vermin that it was prejudicing their interests 
very materially, and first-class passengers 
were seeking other means of transport. 
Every means that could be suggested had 
been tried to purify the ships, and as much 
as £1,000 had. been expended on one, be- 
tween voyages, to rid her of the noxious in- 
truders, but she had scarcely passed down 
Channel on her outward voyage before mat- 
ters were as bad as before, and Messrs. Lyon 
were appealed to, on the return home, to 
render assistance. Mr. Lyon had in the in- 
terim completed his first disinfector, and 
had practically proved his ideas were correct, 
and he very soon eradicated the vermin from 
the ship by the means we shall presently 
describe. We shall not trouble our readers 
with all the details of the first experiments, 
but introduce them at once to the apparatus 
in its completed form, as now in actual use 
at the Old Kent Road Works, the Endymion 
hospital ship, and elsewhere. The dis- 
infector can be readily removed from 

lace to place with the assistance of one 

orse. The machines are manufactured for 
the patentee by Messrs. Manlove, Alliott, 
Fryer, and Co., the eminent engineers of 
Nottingham and Rouen, who are themselves 
makers of apparatus for destroying the refuse 
of towns, i. several of their appliances 
being now in-successful operation in some 
of the largest inland towns in the North. 
The disinfector is made of the best Low 
Moor iron, is oval in form, and has an outer 
casing or jacket, into which the steam is first 
admitted, for thoroughly drying and heating 
the cleansing chamber. During this time, 
the articles to. be disinfected are placed in 
position, the door is closed and hermetically 
sealed, and the steam, by means of another 
pipe carried through the jacket, is turned 
into the interior chamber. Gradually a 
gauge, placed on the outside, is seen to rise, 
registering successively five pounds, ten 
pounds, and so on, pressure of steam to the 
square inch, until twenty pounds are at- 
tained, giving 270° Fahrenheit ; the pressure 
in the outer casing having been raised to 
30 lbs. By this time a half hour has pro- 
bably elapsed, when the steam is turned off 
from the, disinfecting chamber into a well or 


tamk, or may be discharged into the atmo- 
sphere ; a few minutes more are allowed for 
the articles to become thoroughly dried, which 
is accomplished by means of the steam in the 
jacket or casing, the door is opened, and the 
articles taken out as soon as the heat allows 
them to be handled. This is the sum total 
of the process, and it only remains to inquire 
into its effects, and what advantages it pos- 
sesses over the hitherto commonly adopted 
plan of dry heat with or without the aid of 
chemicals. It 1sa fact well known that very 
few fabrics will bear a dry temperature of 
more than 250° Fahr.; beyond that they 
become scorched or singed, and are virtually 
destroyed. At the same time, for the pur- 
pose of thorough disinfection it is necessary 
to reach that degree; and the question 
arises, does that heat always effectually at- 
tain the desired end? Recent investigations 
have proved that it does not, and it is not 
certain that the highest amount of dry heat 
to which it is safe to subject many fabrics to, 
does not tend, if destroying insect life itself 
(which is also seebheiiaticnt to assist to de- 
velop or bring to maturity the germs of life 
in the ovum. If we admit this, and we 
can scarcely refuse to do so, does steam, 
which can be utilised at so much higher a 
temperature, effect the desired object? Of 
this there is not a doubt. 

Two years of constant work, in which ar- 
ticles of the most heterogeneous description, 
and in almost all stages of danger to health, 
either from disease or other causes, have been 
operated upon by this means, sometimes 
under the actual observation of eminent 
professional men, at others by the superin- 
tendence of the patentee himself, have 
proved the truth of the idea. .The micro- 
scope has been brought into requisition after 
disinfection, and has shown conclusively that 
no germs of life, bacteria, &c., were to be 
found. Even large-sized grubs or insects 
have been utterly destroyed and disorganised, 
while ova or eggs have become melted, or 
utterly destroyed. But while effectually 
accomplishing perfect disinfection, the Lyon 
disinfector does not destroy or injure the 
most delicate article submitted to its power- 
ful agency. This is an advantage which 
must always enter into the calculations of 
those who, in their official capacity, are 
called upon to protect the public health, and 
at the same time to guard the public or local 


purse. 


To show the necessity existing in some 
arts for an effectual means to arrest the 
issemination of disease, we may call atten- 


tion to a proceeding which took place in 
Hungary some few months since. Fearing 


the introduction of the plague from Russia, 
the sanitary authorities conceived the idea 
of adopting some plan by which letters and 
other imported objects might be rendered 
harmless. Many experiments were tried 
under the guidance of the most able pro- 
fessors, and some bacteria were subjected to 
the influence of dry heat, but it was found 
that while the highest heat considerably re- 
tarded decomposition, certain kinds of bac- 
teria could not be destroyed, therefore it did 
not fully obviate decomposition. But to 
supplement this, it was advised that the 
maximum temperature should be — in 
connection with vapours of carbolic acid, 
and then the living organisms were appa- 
rently killed. This only goes to prove what 
we ourselves know, that dry heat is not a 
certain safeguard for the disinfection of 
papers or letters. 

Desirous to see the effects of steam upon 
delicate fabrics, as woll as upon those articles 
acknowledged to be bad conductors of heat, 
such as made up bedding, &c. (and it must 
be remembered that anything treated by 
Mr. Lyon’s process does not require to be 
taken to pieces or unmade), we recently paid 
a visit to Messrs. Lyon’s works, and were 
present during the whole process. Not to 
recapitulate our former description, we may 


| say that the steam brought from the boiler 


— 


by an ordinary tube was admitted to the 
jacket. A mattrass was placed in the ro. 
ceiver, and numerous articles of the niost 
varied description, some of a most delicate 
character, such as silken tassels, borderings 
for curtains of varied colours, letters jy 
coloured inks, books, and a quill pen that 
we are now using, were subjected to its jp. 
fluence. A thermometer was forced into tije 
centre of the mattrass, and after the openin, 
of the disinfector, registered 260° Fabr, The 
small fabric articles appeared just the same 
as when put in, the gloss remained upon 
them, as if they had just left the loom, and 
the letters and books had in no degree 
altered, yet they had been subjected to q 
damp atmosphere under a pressure of nearly 
thirty pounds +o the square inch, for nearly 
half an hour. The principal object of the 
outer casing is to prevent the condensation 
of steam in the disinfecting chamber, ob- 
viating the wetting that would otherwise 
occur to the articles under treatment, and 
the consequent deterioration of gloss and 
colour. 

We now direct attention to a disinfector 
for hospitals or any building where a perma. 
nent apparatus may be erected. As a safe- 
—— against contagion, it is intended to be 

xed between two rooms,:one half in each, 
with swing doors to the disinfector, pivoted 
in the centre, and opening at either end. 
The object here sought to be obtained is 
that perfect immunity from danger of conta- 
gion of the most remote character may be 
secured. The infected articles are placed in 
the apparatus in the one room by the indi. 
vidual who has collected them, and are taken 
out in an adjoining one, when disinfected, 
by another person who has had nothing to 
do with them in their infected state. 

A simple suggestion or two, and we must 
leave the Lyon disinfector to attain that 
position in the sanitary world that its 
merits deserve. Why should not such an 
apparatus on a smaller scale be made for the 
use of schools and other public institutions 
apart from hospitals, workhouses, &c.’ It 
would be of the most useful character on 
many occasions, and for varied purposes. 
It could, of course, only be employed where 
steam was obtainable; but now that hot- 
water apparatus and high pressure boilers 
are to be found in nearly all establishments 
where large numbers of persons live and 
have to be provided for, it would be an easy 
matter to utilise the steam that is now 
wasted, in operations of the character we 
have discussed. 


AN improved car coupling, which combines 
with it a cushioned bumper and furnishes 4 
yielding drawhead, has been patented by 
Mr. Darwin S. Walrath, of Ingham’s Mills, 
N.Y. In this coupling the frame of the 
device and drawhead are mounted in slots 
formed in the beams of the car platform, 
with a spring between them, and both have 
a limited longitudinal movement in oppesite 
directions. When the cars are ready for 
coupling, a crossbar, which engages the 
connecting bolt, rests on a table formed on 
the bumper head which has been forced for- 
ward by the spring of the intermediate 
bumper when the cross bar was raised by an 
uncoupling lever. The ears having bee 
brought together the connecting bolt or 
link enters the bumper head and forces it 
back against the bumper, which is 4 double 
or compound one, the springs of which 
absorb the concussion. In the meantime 
the crossbar has dropped from its support 
ing table into position in front ot a projec 
tion on the connecting link, which is thereby 
prevented from being withdrawn. One 0 
the springs of the compound bumper 
heavier than the other, so that the powér 
for drawing the car will come against the 
rearward thrust of that spring, which thus 
furnishes a yielding draw for the car. 
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AIR REFRIGERATING MACHINEEY 
AND ITS APPLICATION. 
By J. J. COLEMAN. 


Ararecent Ordinary Meeting of the Institu- 
tion of Civil Engineers, this paper, then 
read, first dealt with the thermodynamic 
laws regulating mechanical refrigeration as 
successively enunciated by Joule, Sir 
William Thomson, Rankine, Clerk-Maxwell, 
and others, particularly pointing out the 
fact that atmospheric air having lately been 
proved to be the vapour of a liquid, there 
was no essential difference in the theory of 
machines for producing cold, whether air, 
or the vapours of such substances as ether 
and ammonia were employed. Any machine 
which was worked through the medium ofa 
readily-condensable vapour had its action 
limited by the boiling point of the volatile 
liquid, and therefore it was impossible with 
such machines to get so large a range of 
cooling in one operation as could be accom- 
plished by air. The low temperatures which 
Pictet required for the liquefaction of 
oxygen and hydrogen were obtained in 
stages, first by ebullition of liquid sulphur- 
ous anhydride in vacuo, producing sufficient 
cold to liquefy carbonic acid gas at a pres- 
sure of 4 atmospheres, and then in taking 
advantage of the still greater cold produced 
by the ebullition of the liquid carbonic acid 
gas in vacuo. There was, however, no 
reason to suppose that the same or much 
lower temperatures could not be obtained by 
the compression and expansion of air in a 
single operation. 

The boiling point of ether in the air was 
95° Fahrenheit, so that to use itas a medium 
for refrigeration it must be evaporated in 
vacuo—that was, ® pump was required 
which caused it to boil rapidly, and it 
hecame cooled as the vacuum increased ; but 
the cooler it became the less slowly it 
evaporated, until, when its temperature 
sank to a little below zero, evaporation 
ceased, although the pump might be main- 
taining the vacuum. It followed that if the 
brine, which was usually the medium being 
cooled, returned back to the boiling ether 
without having picked up heat from the 
substance being cooled, the action was 
gradually diminishing. This phenomenon 
was very likely to occur when the brine 
cooled by such a machine circulated in 
pipes through a chamber containing atmo- 
spheric air, more or less saturated with 
aquevus vapour, and as would be the case 
with a chamber containing fresh meat being 
cooled. ‘The brine-pipes in such circum- 
stances became externally coated with a 
non-conducting covering of ice, which, 
unless removed, accumulated to the extent 
of several inches in thickness, thus inter- 
fering with the transfer of heat, and prevent- 
ing the room from being reduced to a lower 
temperature than the freezing point of 
water, or the melting point of the exterior 
surface of the crust which surrounded the 
pipes, whilst the brine was liable to be 
returned to the evaporating ether at lower 
temperatures than it should for the economi- 
cal working of the machine. The same 
remarks applied to the employment of sul- 
phurous anhydride and of ammonia, the 

niting action in the case of ammonia, 
which was considered the most effective in 
practice, being about 35° below zero Fahren- 
heit when it was employed at atmospheric 
tension, as in Carré’s process, or in Reece’s 
process, thongh of course much lower when 
evaporating into a vacuum, as in Professor 
Lindé’s machine. 

Almost all the statements as to the per- 
formances of these machines referred to 
their employment under favourable condi- 
tions, namely, the cooling of water or other 
fluids, or the making of ice, in which the 
temperature of the saline solution or 
ycerine transferring the heat never need 
sink below 20° Fahrenheit. When the 
‘ame to be employed for cooling solids, ouch | 


as masses of meat, to temperatures below 
freezing point, great practical difficulties 
occurred in the transfer of the heat through 
the non-conducting air in which the meat 
was suspended to the pipes containiny the 
brine, unless such pipes or other eqnivalent 
circulating apparatus were brought into 
close proximity to the solid masses. On 
board ship such arrangements were almost 
impossible if the ship’s hold had to be em- 
ployed for general cargo on the outward 
voyage, and in any case networks of such 
circulating apparatus were inconvenient and 
liable to leakage and injury of the cargo. 

From these considerations, even if the use 
of dangerous chemicals on board steamers 
were allowable, it was apparent that cold- 
air machines, in which air was first com- 
pressed and then expanded, were the most 
convenient form of refrigerating apparatus ; 
and it was also clear that they were the 
most convenient form of machine for cooling 
the air of apartments generally. 

The great enemy of cold-air machines 
was friction encountered in the working of 
the machinery, particularly that which re- 
sulted in the development of heat in the ex- 
pansion cylinder. In regard to the prime 
cost of machinery, experience had proved 
that not much difference existed for a given 
amount of cooling power whichever system 
of refrigeration was adopted. 

The general principles upon which cold- 
air machines should . constructed, as re- 
garded the arrangement of cylinders, had 
been laid down by Rankine and Sir W. 
Thomson in 1852, the former at the same 
time proposing a form of thermo-dynamic 
machine for the reverse process of heating 
buildings, and various practical attempts to 
make cold-air machines successful, and 
which were minutely described by the 
author, were made between that year and 
the year 1877, none of them being 
thoroughly successful, excepting the 
machines of Mr. Kirk, introduced in 1862, 
and which was not a machie for circulating 
cold-air, but for producing ice or cooling 
liquids by the alternate compression and ex- 
pansion of a confined volume of air. These 
attempts were failures, chiefly because of 
disregard or ignorance of the peculiar be- 
haviour of aqueous vapour which formed a 
constituent part of the atmosphere. 

An attentive consideration of the matter 
upon general principles had led to the fol- 
lowing conclusions :— 

1. That atmospheric air was really not air 
alone, but a mixture of aqueous vapour and 
air, and that when such mixture was com- 
pressed into pipes surrounded externally by 
water of the same temperature as the air 
before compression, the invisible vapour of 
the air became condensed in the direct ratio 
of the compression, in virtue of the law of 
physics demonstrated by Dalton, aad ex- 
pressed by the statement that a cubic foot of 
air in contact with water contained exactly 
the same weight of vapour, whatever might 
be the density of the air. If the density 
was increased, the vapour liquefiea—if it 
was diminished, water evaporated into the 


2. Therefore compressed atmospheric air 
of usual humidity, was not made wetter by 
injection of water, provided the surplus 
water was run off continuously by automatic 
traps, air being actually dried by compress- 
ing it in contact with water, removing the 
water and expanding it. 

3. Direct injection was the quickest and 
most effective method of cooling air to the 
temperature of the water, which was a con- 
dition necessary to the working of a machine 
with the least expenditure of power. 

4. Injection of a shower of water into 
freshly compressed air tended to settle the 
fog caused by the sudden condensation of 
the invisible atmospheric vapour, thus facili- 
tating its removal by traps. 

5. That whilst the direct injection of 
water was desirable for cooling the air to 


the temperature of the water, it was not 
absolutely essential, if the compressed air 
was passed through a sufficient number of 
pipes surrounded by cooling water, the 
ultimate result being that the compressed air 
could only be reduced to the temperature of 
the water, which was not sufficient to 
liquefy the vapour usually contained in the 
air, except the air pressures employed were 
excessively high. which was fatal for work - 
ing @ machine economically. 

6, That every pound of vapour unneces- 
sarily condensed liberated as much heat as 
would raise about four thousand times its 
weight of air 1° Fahrenheit, and that air 
absolutely dry was a condition that would 
abstract the fluids of animal tissue, and 
indeed was a phenomenon unknown in 
nature, the degree of humidity being 
generally over 50°, even in what was, in 
common parlance, called ‘‘ dry air.” 

7. That a convenient way of ee bs 
such vapour was to apply a portion of the 
cold air produced by the machine to the ex- 
ternal surface of the pipes conveying the 
compressed air already cooled by water to 
the cylinder in which it was to be expanded, 
the liquid being removed by automatic traps. 

The last principle had not been applied in 
practice in this country prior to the author 
adopting it in conjunction with Messrs. Bell. 

The author commenced to design 
machines in 1877 which afforded a uniform 
degress of dryness in the cold air, suitable 
for carrying provisions without drying up 
their juices, and used principally for the im- 

ortation of meat from the United States. 

he experimental machine which brought 
the first cargo from New York, in 1879, and 
the first cargo of meat from Australia, in 
1880, was described in detail, as also the 
construction of the machines generally em- 
ployed in Transatlantic traffic, which had a 
pair of compressors of 16 inches diameter, 
steam cylinder of 18 inches diameter, an 
expansion cylinder of 17 inches diameter, 
and 2 feet length of stroke. These machines 
had been worked continually from leaving 
New York to the arrival in British waters, 
and had brought over, to the end of 1881, 
meat to the value of between £2,000,000 and 
£3,000,000 sterling. Several machines con- 
structed for land purposes and erected at 
Sydney, Barrow-in-Furness, Waterford, 
Limerick, and Hamburg, &c., were described 
with the cooling chambers attached; also 
machines erected in the West Indies, on the 
Cunard liner “‘ Servia,” and on the Spanish 
mail steamer “ Antonio Lopez.” A list of 
the machines at work in the Australian 
traffic was given, which included those on 
the Cuzco, Dunedin, Chimborazo, Lusi- 
tania, Kaiser-i-Hind, Rome, and Carthage, 
erected by the Bell-Coleman Company: and 
those on the Protos, Europa, Clyde, Orient, 
Garonne, and Sorrento, erected by other 
makers, the sizes of the cylinders, and com- 

arative powers being described, and which 

ad brought into the United Kingdom 
frozen meat to the value of about £50,000 

The latter part of the paper dealt with the 
efficiencies of cold-air machines and formule 
for their calculation; and stated, that air- 
refrigerating machines of the larger sizes 
were giving an efficiency not much different 
from that of ether and ammonia machines ; 
and it also pointed out the probable future 
development in ventilating and cooling 
buildings, especially in India and other 
tropical countries, which, by calculation, 
should not cost more than one-tenth of a 
penny per head per hour. 


An improved whip has been patented by 
Messrs, Henry Mullen and James Noble, 
Jr., of Westfield, Mass. The core of this 
whip is formed of a leather or rawhide 
piece at the buttand a whalebone piece at 
the lash end, so that the advantage of a 
whalebone whip is retained, while the cost 


| greatly reduced. 
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Executive Councrt, March 2, 1882. 


Admiral Serwyn announced that he had obtained a special 
interview with His Grace the Duke or Mancuester (a Vice- 
President of the Institute), and signified to him that the 
Members of the Inventors’ Institute much desired his taking the 
position of President. After pressing upon His Grace the 
desirability of an eminent member of the House of Lords being 
at the head of the Inventors’ Institute in the present state of 
Parliamentary proceedings, the Duke agreed to become President. 

The meeting unanimously accepted him as President. 

The Acting Treasurer presented the state of the Finances, 
which were found to be satisfactory. The question of papers 
to be read at the Members’ Meetings was discussed, and papers 
were promised by Mr. T. Morgan, Mr. M. Zingler, Dr. McGrigor 
Croft, Mr. F. H. Varley. 

The addition of suitable names to the Council was also 
considered. 


outhly 


Prof. Dudley states that a rod of iridium, prepared by the 
process introduced by Mr. J. Holland, of Cincinnati, has been 
used successfully in an electric lamp for sixty hours without 
change or loss of weight. 

Adam von Burg, the Vice-President of the Vienna Academy, died 
recently, aged eighty-five. He will be remembered from his 
mechanical and mathematical papers, which have from time to 
ttme excited much attention. : 

The Iron and Steel Institute have arranged to hold their annual 
meeting this year in Vienna, commencing on the 20th of September. 
A visit will be paid to Gratz, the capital of Styria, and other 
places of metallurgical interest. 

Accumulators—M. Planté has found that the process of forming 
his accumulators is shortened by applying heat while charging. 
Between 70° and 80° C. the resistance is much less, but there is no 
advantage in exceeding those limits. 

Diamonds.—Mr. O. A. Derby, in the American Journal of Science 
for February, has an interesting paper on the geology of the 
diamond, giving the results of his researches in Brazil. He arrives 
at the conclusion that the formation in which diamonds are found 
is of the Cambrian age. 


Telephone in Mining.—Itis interesting to note that the telephone 
has been applied at Dolcoath copper mine, near Camborne, Corn- 
wall, between the surface and the extreme depth of 350 fathoms, 
This is the deepest metal mine in this country, and Capt. Josiah 
Thomas pronounces the result to be in every way most satisfac- 
tory. 

Electricity and Fire Danger.—Dr. Siemens publishes in the 
January number of the Electrotechnische Zeitschrift a lecture “ On 
Electricity and the Danger from Fire,” This is a matter demand- 
ing closer attention than it has yet received. There are especial 
dangers to be guarded against in the introduction of electricity 
into collieries. Dr. Siemens suggests that the light might be con- 
ducted through the workings by reflectors, or the luminous paint 
might be employed, which could be charged with radiance at 4 
central lamp, and distributed to the workings. 

The Comptes Rendus de UAcadémie des Sciences, No, 6, for the 
6th of February, is devoted to the seance publique annuelle. M. Ad. 
Wurtz, the president of the Académie, delivered his address, which 
was naturally largely devoted to the applications of electricity, 
though embracing most of the important subjects which have been 
brought before the Académie during the year. 
awarded in 1881 are then reported, with the remarks of the con- 
missioners in each case, and the programme of the prizes proposed 
for the years 1882 to 1886 is then published,— Atheneum. 


M. Antoine Alexandre Brutus Bussy, the chemist ard physicist: 
who was born at Marseilles in 1794, died at that place on the 4th 
of February. Bussy was created a doctor in 1832. He became 
director of the Schcol of Pharmacy, and he was elected a free 
member of the Academie des Sciences in 1850. M. Bussy was one 
of the editors of the Journal de Pharmacie. In 1833 he published 
quelques Produits Nouveaux obtenus par l’action dé 
Alcalis,” and, connected with MM. Orfila and Olivier in 1846, he 
aided in producing ‘‘Reponse aux Ecrits de M. Raspail su 
l’Affaire de Tulle.’”” Bussy also superintended the translation of 
Faraday’s ‘‘ Chemical Manipulation.” 


Novel Reactions of Milk.—If a little tincture of guiacum is added 
to fresh milk a blue colour is produced. Milk heated to 80 degrees 
or upwards remains uncoloured. Sour milk takes the same tint, 
but the reaction is prevented by the addition cf mineral acids and 
alkalies. If a little starch-paste mixed with potassium iodide is 
added to milk which has been mixed with old oil of turpentine, 4 
fine blue band appears at the surface of contact and spreads rapidly. 
Milk freed from albuminous matter does not give this reaction. If 
to fresh milk there is added first acetic acid to precipitate the 
caseine, then some caustic potassa, and lastly a trace of a solution 
of copper sulphate, the violet reaction characteristic of pepton¢ 
does not appear, but if the milk is allowed to stand fifteen 
twenty hours before this treatment, the violet colour is obtained. 
The author considers the blue colour due to ozone.—Chemical News. 
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Scientific and Miterary Rebiets 


INCORPORATING THE “JOURNAL OF THE INVENTORS’ INSTITUTE.” 


— 


MARCH, 1882. 


WORK FOR THE INVENTORS’ INSTITUTE. 


Tue recent untimely decease of the late President, Sir ANronto 
Brapy, as already narrated in this journal, was felt by all con- 
cerned asa great loss happening at a time when all the arrange- 
ments of the Institute should be in perfect order. The 
Executive Council anxiously considering the question and 
placing itself in conference with the general body of the members, 
came to the conclusion that if an eminent member of. the 
House of Lords who understood the Patent Law question 


could be induced to take its leadership it would be most 
desirable. 


Now, although there is neither law nor practice to confine the 
Presidentship to Vice-Presidents or Members of the Institute, 
yet, fortunately there was amongst the Vice-Presidents His 
Grace the Duke or Mancuester, who had in “the early 
days of the Society been most active, and had remained ever 
since a member, and so upon urgent solicitation he agreed to 
become President as announced by Admiral Setwyx, who 


published the acceptance of the Duke to the meeting of the 
2nd March, 1882. 


With the Dugg or Mancuesrsr as President, we may hope 
for the early and practical development of the main object of the 
Institute, the reform of the Patent Law being kept under atten- 
tio—its practical operation, its defects or abuses, and how, 
whilst preserving rights, wrongs may be remedied or prevented. 
These matters, which are obviously of the highest importance, 
are best promoted by the collective deliberations of those whose 
personal experience renders their opinions authoritative, and so 
valuable data can thus be obtained, and the Institute placed in a 
position to afford the Government information on which it may 
tely, and also to submit to Parliament proposals conducive both 
to the interests of Inventors and the public good. 

Endeavours to keep its Members well-informed of any pro- 
posals which may affect their interests as Inventors and 
Patentees, and, if necessary, to represent and give public 
expression to their views on any alterations that may be con- 
templated or proposed in the Laws relating to Patents, will, we 
trust, be well met. 

We trust that this journal will in future obtain additional 
important proceedings of the Institute in the Papers read at its 
meetings, with the discussions to which they give rise ; articles 
on important and especially on current subjects; new Inventions 
and discoveries in science and manufacture throughout the 
World ; answers to correspondents ; and, in a word, every kind 


of information valuable te men of Science, Manufacturers, and 
Inventors. 


Furthermore, we may expect these meetings so frequently held 
during the first six and last two months in each year, at which 
it is competent for its Members, in accordance with the regula- 
tions of the Institute, to promulgate their Inventions, and to 
bring forward subjects of general interest to Inventors, for con- 
sideration and discussion, to sustain their high character. And 
whenever sufficient funds shall be subscribed, the proposition to 
establish a Library containing Scientific and useful Works of 
Reference, which shall at all times be available for the use of 
the Members of tho Institute; also to hold periodical exhibi- 
tions of Inventions for the inspection of Members and their 
friends at the rooms of the Institute, or at such other place as 
may be deemed expedient; and to organise courses of Lectures 
by eminent men, on subjects interesting or useful to Inventors. 

The advent of a new President leads one to glance over the 
list of the names of those standing in any official position to the 
Inventors’ Institute, and to consider whether there are not 
amongst the ordinary members names which for long member- 
ship and eminence should be added thereto. It must be 
remembered the Society embraces : 

The President—His Grace the Duke or MAncHESTER. 

Vice-Presidents.—Sir Thomas Fairbairn, Bart., Beresford 
Hope, Esq., M.P., Robert Richardson, Esq., C.E., Admiral 
Jasper Selwyn, R.N., Cromwell F. Varley, Esq., F.R.S., Sir 
Henry Bessemer, C. Williams Siemens, Esq., C.E., D.C.L., 
F.R.S. 

Executive Council_—The Vice-presidents above named and 
Messrs. F. H. Varley, W. H. Barlow, F.R.S., Dr. J. McGrigor 
Croft, J. P. Cutts, J. Greenfield, D, J. McLauchlan, T. Morgan, 
T. Patterson, T. Ransome, C.E., M. Zingler, F.C.S., F. W. 
Cempin, F.R.S.L., (Sec.) 

General Council._—The 


Vice-Presidents, the Executive 


Council, and Alexander Allen, Esq., C.E., T. Aveling, — 


Esq., P. W. Barlow, Esq., C.E., F.R.S., M. P. W. Boulton, 
Esq., F. Braby, Esq., F.C.S., &c., Samuel Chatwood, Esq., D. 
K. Clarke, Esq., C.E., Dr. Robert H. Collyer, F.C.S8., W. 
Conisbee, Esq., General Sir A. Cotton, K.C.S.I., &c., H. C. 
Coulthard, Esq., C.E., A. A. Croll, Esq., Robert Davison, 
Esq., C.E., William Dempsey, Esq., C.E., John Farmer, Esq., 
J. Faulding, Esq., C.E.,C. Finzel, Esq., H. A. Fletcher, Esq., 
C.E., F.R.A.S., G. W. Hemans, Esq., C.E.,W. T. Henley, Esq., 
Alexander Mitchell Innes, Esq., W. Mitchell Innes, Esq., Dr. 
H. C. Jennings, Dr. P. W. Latham, M.A., S. C. Lister, Esq., 
Walter Macfarlaue, Esq., John Mackintosh, Esq., George 
Frederick Mantz, Esq., A. Normandy, Esq., W. H. Preece, 
Esq., C.E., J. L. Pulvermacher, Esq., T. W. Rammell, Esq., 
John Ramsbotton, Esq., O.E., John Saxby, Esq., A. Sedley, 
Esq., E. Sonstadt, Esq., Berger Spence, Esq., Peter Spence, 
Esq., G. P. Tangye, Esq., Robert Wheble, Esq., Hume 
Williams, Esq., W. N. Wilson, Esq. | es 

The Secretary.—F. W. Campin, Esq. 

Hon, Auditor.—J. Cutts, Esq. 

Acting Treasurer.—G. A, Stretton, Esq. 

We think that every one of the above list is a good name 
and that at the next members’ meeting a few good names could 
be added. 
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Proceedings of Societies. 


ROYAL SOCIETY. 


JAN. 12.—The President in the chair.— 
The Right Hon. H. Fawcett, M.P., and the 
Right Hon. Sir G. W. W. Bramwell were 
elected Fellows.—The following papers were 
read: ‘‘On the Results of recent Explora- 
tions of Erect Trees containing Reptilian 
Remains in the Coal Formation of Nova 
Scotia,” by Dr. J. W. Dawson.—“ On the 
Variation of the Electrical Resistance of 
Glass with Temperature, Density, and 
Chemical Composition,” by Mr. T. Gray,— 
and ‘‘On a New Electrical Storage Battery 
(Supplementary Note),” by Mr. H. Sutton. 

JAN. 26.—The President in the chair.— 
The following papers were read: “On a 
Series of Salts of a Base containing Chro- 
mium and Urea,” by Mr. W. J. Sell, ‘‘ On 
the Spectrum of Water,” No. IL., by Profs. 
Liveing and Dewar, “An Attempt at a 
Complete Osteology of Hypsilophidon Fowii, 
& British Wealden Dinosaur,” by Mr. J. W. 
Hulke, and “The Influence of Stress and 


Strain on the Action of Physical Forces, . 


Part II. Electrical Conductivity,” by Mr. H. 
Tomlinson. 

Fes. 2.—The President, followed by the 
Treasurer, in the chair.—Mr. H. F. Blan- 
ford was admitted into the Society.—The 
following papers were read: ‘‘ Sur les Sur- 
faces Homofocales du Second Ordre,” by 
Capt. A. Mannheim, and “On Measuring 
the Relative Thermal Intensity of the Sun, 
and on a Self-Registering Instrument for 
that purpose,” by Dr. Frankland. 

Fes. 9.—The President in the chair.— 
The Right Hon. H. Fawcett was admitted 
into the Society.—The following papers 
were read: ‘Note on Mr. Russell's Paper 
‘On Certain Definite Integrals, No. X.,” 
by Mr. W. Spottiswoode, and “ Report of 


‘an Examination of the Meteorites of Cran- 


bourne, Australia; of Rowton, Shropshire ; 
and of Middlesbrough, in Yorkshire,” by 
Mr. W. Flight. 


GEOGRAPHICAL SOCIETY 


JAN. 16.—Right Hon. Lord Aberdare, 
President, in the chair.—The following 
gentlemen were elected Fellows: Rev. J. 
Jones, Rev. W. S. Price, Messrs. T. A. Clark, 
H. G, Guinness, J. W. Jervis, C. MacGill, 
H. M. Richards, W. 8. Smith, E. Walley, 
and T. A. Ward.—The following papers 
were read: “ A recent Journey through the 
Rovuma Country,” by Mr. J. Thomson,— 
and ‘‘Makua Land, between the Rivers 
Rovuma and Lull,” by the Rev. C. Maples. 

JAN. 30.—Sir R. Alcock, V.P., in the 
chair. — The following gentlemen were 
elected Fellows: Major A. W. Baird, Major 
H. 8. Clarke, Col. W. Davies, Rev. W. L. 
Lang, Messrs. H. Cundey, J. H. Davis, R. I. 
Finnemore, W. A. Green, H. P. Read, E. 
Reclus, and H. Spensley.—The paper read 
was “‘ Across Iceland by the Springisandr 
Route,” by Mr. C. E. Peek. 

FEB. 13.—Right Hon. Lord Aberdare, 
President, in the chair.—The following gen- 
tlemen were elected Fellows: The Earl of 


Dysart, Major C. Wyndham Murray, Col. 


F. R. W. Sibthorp, Rev. A. Wild, Messrs. 
C. E. De Rance, P. Fenwick, A. J. Gayne, 
J. A. Jackson, H. T. Munro, J. A. Pybus, 
and I’. Young.—The paper read was ‘‘ On 
the Geography of the Birthplace and Cradle 
of the Mahratta Power in Western India,” 
by Sir Richard Temple, Bart. 


ASTRONOMICAL SOCIETY 


JAN. 13.—Mr. J. R. Hind, President, in 
the chair—Major E. 8. Gordon, Capt. M. 
Salt, Rev. W. J. Wilby, Messrs. Escombe, 
T. Hands, J. N. Harrison, A. Morris, S. H. 
Parkes, G. E. Rankin, and I. Roberts were 
elected Fellows.—Mr. Christie read several 


papers, describing observations of the | 


transit of Mercury of November 7th, 1881. 
Mr. Ellery, of Melbourne, observing with an 
18-inch refractor, saw a white spot at the 
centre of the planet’s disc during the whole 
time it was upon the sun; no distortion of 
the disc of Mercury was observed at ingress 
or egress. Mr. Tebbutt, who observed at 
Windsor, New South Wales, with a 44-inch 
refractor, saw no black drop at egress; 
while the planet was upon the sun he saw a 
white spot at the centre of the planet’s disc, 
but could not detect a brighter halo around 
the planet or any satellite. Mr. Maunder 
read a paper on the employment of photo- 
graphy in observing the transit of Venus of 
1882. He said that during the coming 
transit the solar activity would be near to 
its maximum, and there is, therefore, a high 
degree of probability that a fair number of 
spots and facule will be visible. Venus will 
cross the sun at about 42° south heliographic 
latitude, and the limb of the planet will ex- 
tend as far as 37° south latitude. This is 
not beyond the limit at which spots are 
occasionally seen; and though it is scarcely 
probable that Venus will pass over a spot 
she may probably pass over facule. The 
object of the paper was to suggest that 
under-exposed photographs should be taken 
at the various stations by which the parallax 
of tne planet as observed upon such solar 
details may be determined.—The President 
said, ‘‘ As a member of the Transit of Venus 
Committee of the Royal Society, I think I 
may say that tiiere has been a general feel- 
ing that photography should not be em- 
ployed again; but it would not be too late 
now to make arrangements to use the photo- 
graphic method —- I think the sug- 
gestion of great value. I may mention that 
I have received a letter from Prof. Winnecke, 
in which he says he is still able to follow, 
with the 20-inch refractor of the Strasbourg 
Observatory, the bright comet which was 
seen in June and July. It has a diameter 
of 30”, and its nucleus is equal in bright- 
ness to a star of the thirteenth and a half 
magnitude.”—Mr. Glaisher read a paper, by 
Mr. J. Watson, giving an account of an 
observation of the two satellites of Mars 
with a 12-inch refractor.—Mr. Christie read 
a paper, by Mr. L. Swift, of Rochester, 
USA. on the visibility of the Merope 
nebula; he suggested that the reason why 
the nebula had not been seen by Mr. Burn- 
ham and some other observers using large 
apertures was that the eye was dazzled by 
the light collected from stars in the neigh- 
bourhood.—The following papers were also 
announced and partly read: ‘“‘ The Relative 
Motions of the Great Red Spot and Brilliant 
Equatorial Spot on Jupiter,” by Mr. M. F. 
Denning,—‘‘ Phenomena of Jupiter's Satel- 
lites and Occultations of Stars by the Moon 
observed at Stonyhurst Observatory,” by the 
Rev. S. J. Perry,—‘‘ Observations of Deimos 
made at the Royal saan Greenwich, 
1881,” by the Astronomer-Royal,—‘‘ Re- 
marques sur la Méthode proposée par M. le 
Prof. Pritchard pour la Mesure de l’Eclat 
des Astres,” by M. Loewy,—and ‘‘ Madras 
Observations of Jupiter's Satellites and 
Observations of the Outer Satellites of Mars 
made at the Royal Observatory, Greenwich,” 
by the Astronomer-Royal. 

Fes. 10.—Annual General Meeting.—Mr. 
J.R. Hind, President, in the chair.—Messrs. 
H. J. Bell and A. Hilger and the Rev. H. 
G. B. Hunt were elected Fellows.—The 
annual report was read, from which it ap- 
peared that only one minor planet was dis- 
covered during the year 1881: this was 
found by Herr Palisa, of Vienna. Seven 
comets were observed during the year 1881. 
The first was discovered by Mr. Lewis 
Swift on April 30th. The second was dis- 
covered by Mr. Tebbutt in Australia; this 
was the first of the two large comets which 
were observed everywhere in the northern 
hemigphere.' The third comet of the year 
was discovered in America by M. Schaberle, 
of Ann Arbor Observatory; {this} was the 


second of the two large comets. The fourt), 
was Encke's comet; the fifth a smal] comet 
discovered by Mr. Barnard, of Nashyillo 
Tennessee ; the sixth is an interesting peri. 
odical comet discovered on the morning of 
October 4th by Mr. Denning, at Clifton. ]; 
is found to have a period of 30707 days 
and its orbit passes near to the orbits of 
Venus, the earth, and Mercury; it wij] 
therefore, probably be affected by consider. 
able perturbations due to these planets. The 
seventh comet was discovered on November 
16th by Mr. L. Swift, of Rochester, U.S 4. 
America thus claims the discovery of four of 
the seven comets which have been observed 
during the year.—The President delivered 
an address on presenting the gold medal of 
the Society to Mr. D. Gill for his heliometric 
observations of Mars, made at Ascension. 
and his discussion of his results. After re. 
viewing the early attempts of Cassini and 
Flamsteed to determine the sun’s distance by 
observations of Mars at opposition, he pro- 
ceeded to give an account of Mr. Gill’s ex- 

edition to the Island of Ascension, and of 

is method of making and reducing his ob- 
servations. According to the determination 
of the parallax obtained by Mr. Gill, the 
earth’s mean distance from the sun is 
93,080,600 miles. The medal was handed 
to the Earl of Crawford, as Foreign Secre. 
tary, to transmit to Mr. Gill at the Cape of 
Good Hope.—The following gentlemen were 
declared to be elected as Officers and Coun. 
cil of the Society for the ensuing year: Pre- 
sident, E. J. Stone; Vice-Presidents, J. C. 
Adams, W. H. M. Christie, J. R. Hind, and 
H. J. S. Smith; Treasurer, F. Barrow; 
Secretaries, J. W. L. Glaisher and E. B. 
Knobel; Foreign Secretary, the Earl of 
Crawford and Balcarres; Council, Sir G. B. 
Airy, J. Campbell, A. Cayley, A. A. Common, 
G. H. Darwin, W. Downing, E. Dunkin, W. 
Huggins, G. Knott, A. Marth, E. Neison, 
and A. ©. Ranyard. 


GEOLOGICAL SOCIETY. 


JAN. 11.—Mr. R. Etheridge, President, 
in the chair.—Messrs. W. J. C. Ross, J. W. 
Brown, W. Hunter, H. Tomlinson. and C. 
O. Trechmann were elected Fellows.—The 
following communications were read: ‘Oa 
the Chalk Masses or Boulders included in 
the Contorted Drift of Cromer, their O 
and Mode of Transport,” by Mr. T. 
Reade,—“ Observations on the Two Types 
of Cambrian Beds of the British Isles (the 
Caledonian and Hiberno-Cambrian), and the 
conditions under which they were respec: 
tively Deposited,” and “On the Devono- 
Silurian Formation,” both by Prof. E. Hull. 

Jan. 25.—Mr. R. Etheridge, President, 10 
the chair.—Messre. J. Blaikie and M. E. 
Jobling and the Rev. 8. A. Pelly were 
elected Fellows.—The following commun: 
cations were read: “On the Fossil Fish- 
remains from the Armagh Limestone in the 
Collection of the Earl of Enniskillen,” by 
Mr. J. W. Davis, ‘‘ On an extinct Chelonian 
Reptile (Notochelys costata, Owen) from Aus- 
tralia,” by Prof. Owen, and ‘On the Upper 
Beds of the Fifeshire Coal-Measures,” by the 
late Mr. E. W. Binney and Mr. J. W. 
Kirkby. 

Fes. 8.—Mr. R. Etheridge, President, ™ 
the chair.—Mesers. R. Henderson, W. Job», 
and J. R. M. Robertson were elected Fel- 
lows; and Prof. S. Lovén, of Stockholm, a 
Foreign Member.—The following commun 
cations were read: “‘ Description of -_ 
Iguanodon Remains discovered at Brook, 
Isle of Wight, indicating a New Species: 
Iguanodon Seelyi,” by Mr. J. W. Hulk, 
and “Ona Peculiar Bed of Angular Dn 
on the High Lower-Chalk Plain — 
Didcot and Chilton,” by Prof. J. Prestwicd- 


SOCIETY OF ANTIQUARIES. 

Jan. 12.—Mr. H. Reeve, V.P., 12 on 

chair.—This being an evening appointi. 
for the ballot, no papers were read.— 
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following gentlemen were elected Fellows : 
Bev. R. S. Mylne, Rev. F. E. Warren, Rev. 
R. M. Blakiston, Rev. G. Ward, Rev. T. 
Calvert, Messrs. O. Roberts, 8. T. Rigge, J. 
D. Chambers, J. Ward, T. Fry, R. B. 
Mackie, W. H. Thomas, H. Griffith, F.G. 
H. Price, H. S. Hurland, and C. H. Read. 

Jan. 26.—Mr. E. Freshfield, V.P., in the 
chair—The following gentlemen were ap- 

inted auditors of the Society’s accounts 
for the past year :—Messrs. W. G. L. Gower, 
H. C. M. Lyte, P. C. Hardwick, and C. E. 
Keyser.—Mr. W. S. Weatherley exhibited 
and presented a lithograph of a drawing of 
an efligy of John the Baptist in Henry 
VII.’s Chapel, in continuation of a series 
already presented to the Society by the 
same gentleman.—Reports were laid before 
the Society by Mr. R. 8. Ferguson and Mr. 
W. Jackson on the archswology of Cumber- 
land, for which county those gentleman are 
local secretaries to the Society.—The Rev. 
H. J. Cheales exhibited an imperfect urn 
and numerous pieces of broken pottery, 
found in cavities which he had explored on 
the south-east coast of Lincolnshire, and 
which he believed to be middens of very 
great antiquity.—Canon Greenwell, however, 
observed that he believed, from the specimens 
exhibited, that they were of no very ancient 
date. The urn, in particular, bore evident 
traces of having been made on a wheel, and 
could not, therefore, be a British, much less, 
as Mr. Cheales seemed to intimate, a pre- 
British, production. Most of the fragments 
of pottery seemed to him to be medieval. 


STATISTICAL SOCIETY. 


JAN. 17.—Mr. J. Caird, President, in the 
chair.—Prof. Leone Levi read a paper “ On 
the Economic Progress of italy during the 
last Twenty Years, since the Establishment 
of the Italian Kingdom.”—Messrs. H. M. 
Paul, R. D, Urlin, E. J. Pearson, F. Jourdan, 
R. Hamilton, Sir R. W. Rawson, and the 
Cavaliere Giuseppe Buzzegoli took part in 
the discussion which followed. 


MATHEMATICAL SOCIETY. 


JAN. 12—Mr. 8. Roberts, President, in 
the chair.—Dr. G. J. Allman and Mrs. 
Bryant were elected Members, and Mr. G. 
H. Stuart was admitted into the Society.— 
The following communications were made: 
“The Invariants of a certain Orthogonal 
Transformation, with special reference to 
their Use in the Theory of the Strains and 
Stresses of an Elastic Solid,” by Mr. W. J. 
C. Sharp,—“ Some Formula in Elliptic 
Functions,” by the Rev. M. M. U. Wilkin- 
‘on.—‘‘ Complete Determination of the Real 
Foci, and of the Vector Equation, of a given 
Ellipse with respect to any Proposed 
Point,” by Prof. Wolstenholme.—and “ On 
the Calculation of Symmetric Functions,” by 
Mr. J. Hammond. 

FEs. 9.—Mr. 8. Roberts, President, in the 
chair—Mr, J. H. Tompson was elected a 
Member, and Mrs. Bryant was admitted into 
the Society —Mr. Tucker read a short ab- 
stract of a paper, by Mr. H. M. Jeffery, 
‘On Plane Curves of the Fourth Order 
with Quadruple Asymptotes.”—The chair- 
man communicated some results connected 
with Euler’s formula connecting the sum of 
the divisors of a number with the penta- 
gonal numbers, and remarked that the for- 
mula really expressed the equality of the 
sum of the divisors to the sum of the mth 
Powers of the roots of a certain equation.— 
Mr. Hammond and Mr. Tucker also made 
short communications. 


PHILOLOGICAL SOCIETY. 


JAN, 20.—Mr. A. J. Ellis, President, in 
the chair—Dr. Murray made his yearly 
report on the Society's Dictionary. 

FEB. 3.—Dr. Murray in the chair.—Mr. 
W Ridgway was elected a Member—Mr. 
Vogin’s Observatiuns on dhe Partial 


Correctiuns of English Spellings approovd 
by dhe Filolojical Society,” was read Sy Mr. 
H. Sweet. Mr. Vogin commented on each 
of the Society’s changes, cumplaining of 
some, and approving of others. He would 
spell would, wulld ; onion, unyun ; stomach, 
stummac ; of, ov ; could, cwd, &c. He would 
keep a difference of spelling where there 
was a difference of meaning.—Mr. Sweet 
read his paper “ Notes on Points in English 
Grammar,” the definition of a pronoun, 
special and general adjectives. 


SOCIETY OF ARTS. 

JAN. 26.—Dr. E. Frankland in the chair. 
—A paper “On Recent Researches into the 
Theory of the Living Contagium, and their 
Application to the Prevention of certain 
Diseases in Animals,’ was read before the 
Section of Applied Chemistry and Physics 
by Dr. T. L. Thudichum. , 

JAN. 30.—Sir F. Bramwell in the chair.— 
The first of a course of Cantor Lectures 
“Qn Recent Advances in Phctography,” 
was delivered by Capt. Abney. 

Fes. 1.—Mr. G. Godwin in the chair.— 
Eight candidates were proposed for election 
as Members.—A paper “On Stained Glass 
Windows,” was read by Mr. L. F. Day. 

Fes. 13.—Sir F. Bramwell in the chair.— 
Capt. Abney delivered the third of the 
course of Cantor Lectures ‘‘ On Recent Ad- 
vances in Photography.” 

Fes. 15.—Mr. T. W. Boord in the chair. 
—Thirteen candidates were proposed for 
election as Members.—A paper ‘On the 
Art of Turning,’ was read by Mr. J. N. 
Hasluck. 


PHYSICAL SOCIETY. 


JAN. 28.—Dr. Stone in the chair.—Mr. 
W. L. Carpenter was elected a Member.— 
Mr. T. Wrightson read a paper, by himself 
and Prof. C. Roberts, ‘‘On the Fluid Den- 
sity of the Metals Bismuth, Copper, Lead, 
Tin, Silver, Iron.”—Mr. C. V. Boys exhi- 
bited models of apparatus invented by him- 
self for measuring efficiercy ; and also a new 
electric current meter.—Capt. Abney made 
some new experiments in phosphorescence, 
in which he showed that the red end of the 
spectrum extinguishes the phosphorescence 
of Balmain’s luminous paint.—Prof. Guthrie 
also exhibited an illustratlve experiment 
with sulphide of calcium tubes. 

FEB. 11.—Annual General Meeting.— 
Prof. W. G. Adams in the chair.—The an- 
nual report of the Council and the Trea- 
surer’s report were read.—The election of 
the office bearers forthe ensuing year ap- 
pointed Prof. R. B. Clifton to the presidency. 
—The meeting was then constituted an or- 
dinary one. Prof. Clifton took the chair, 
and a paper was read by Dr. C. R. A. Wright, 
** On the Relation between the Electromotive 
Force of a Daniell Cell and the Chemical 
Affinity involved in its Action.” 


FOLK-LORE SOCIETY, 


Jan. 27.—Mr. A. Nutt in the chair.— 
The Rev. J. Sibree, jun., read a paper “ On 
the Oratory, Songs, Legends, and Folk- tales 
of the Malagasy.” After giving a sketch of 
what had been done hitherto to give in an 
English dress the traditional lore of Mada- 
gascar, Mr. Sibree pointed out that it was 
only within the last five or six years that a 
large mass of folk-tales had come to light, 
aa his object in this paper was to repro- 
duce in English extracts from a book of 
some size published in Madagascar by the 
Rev. Louis Dahle, of the Norwegian Luthe- 
ran Mission, and also from the publications 
of the Malagasy Folk-lore Society. Speci- 
mens were then given of the different 
branches of folk-lore treated of in these 
works, commencing with oratorical flou- 
rishes or figures of speech, which are largely 
employed by the Malagasy in their public 
speaking. 


ese abound with figures and 


similes, sometimes expanded into an alle- 
gory, and present many striking illustra- 
tions of native ideas and habits of thought 
on all kinds of subjects. Examples were 
next given of native conundrums and rid- 
dles; of songs, some addressed to royalty, 
as well as ballads, canoe ditties, and funeral 
chants; kabarys, or public speeches; chil- 
dren’s games, some remarkably like those 
—s by English children, such as ‘‘ Oranges 
and Lemons,” ‘‘ Fox and Geese,” &c., and 
songs and ditties intended to help in learn- 
ing to count; and fabulous animals and 

oblins. Time prevented the speaker from 

oing much more than allude to the folk- 
tales proper. One or two of the shorter 
tales were, however, given, and the outlines 
of some half-dozen briefly sketched. Oneor 
two of these tales are of considerable length, 
and in their fullest form would make a good- 
sized book. Many are fables, chiefly re- 
ferring to animals; some are mythic, pro- 
fessing to explain the origin of man and 
nature; some are giant stories, in which a 
monster named Itrimobé is a prominent 
actor; and some partake of the character of 
nursery rbymes. ‘There are several examples 
also of stories of men turning into animals, 
and then devouring and ravaging towns and 
districts until destroyed by superior cunning 
or stratagem. 


ARISTOTELIAN SOCIETY. 


JAx. 9.—Mr. S. H. Hodgson, President, 
in the chair.—Mr. T. Whittaker and Mr. A. 
M. Ogilvie were elected Members.—A dis- 
cussion then took place upon “ Necessity,” 
and its dependent ideas, possibility and im- 
possibility, uniformity, and ‘‘ Physical, 
Logical, and Moral Necessity.” - 

JAN 25.—Mr. 8S. H. Hodgson, President, 
in the chair—Mr. W. A. Casson read a 
paper ‘On the Logic and Metaphysic of 
Aristotle,” which was followed by a discus- 
sion. 

Fes. 6.—Mr. 8. H. Hodgson, President, 
in the chair.—A discussion took place “ On 
Contingency and its. dependent Ideas, 
Chance, Freedom, Indifference, and Uncer- 
tainty. 


ROYAL SOCIETY OF LITERATURE, 


Fes. 1.—Sir P. de Colquhoun in the chair. 
—Sir C. Dickson read a paper “On Dr. 
Faustus and the Legends connected with 
Him,” which had been contributed by Sir P. 
de Colquhoun. In this paper it was con- 
tended that Dr. Faustus was unquestionably 
an historical personage, as his death is men- 
tioned by Gesner, who compares him to 
Paracelsus, and as he is referred to in 
Luther's “ Table Talk.” The oldest account 
of Faust, in which it is stated that he was 
born at Roda, near Weimar, goes back to 
the year 1587. 


BRITISH ARCHAOLOGICAL 
ASSOCIATION. 


Fes. 1.—Mr. T. Morgan in the chair.— 
Mr. R. E. Way exhibited a collection of 
Roman pottery found in the excavations 
now in progress in King’s Arms Yard, 
Southwark, a site which has already yielded 
a number of similar antiquities. The site 
has been apparently occupied extensively in 
Roman times, and we have thus so much 
additional evidence that Southwark was an 
important part of Roman London. The 
fragments shown included examples of 
almost every ware usually found on Roman 
sites, including black upchurch and lustred 
ware.—Mr. W. Smith described a bone im- 

lement, found at Bedford ata great depth 
in the earth, remarkable from its having 
incised lines and other patterns, roe | 
the work of prehistoric times.—Mr. C. H. 
Compton exhibited an inscribed scarab of 
early Egyptian work of great beauty.—Mr. 
E. P. Loftus Brock exhibited a heavy plaque 
of bronze with figures beneath an architec- 
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tural canopy, the composition being very 
similar to that on the base of the column of 
Theodosius at Constantinople.—The first 
paper was on the stone circle at Duloe, 
Cornwall, by Mr. C. W. Dymond, and was 
illustrated by a carefully prepared plan of 
the remains from an actual survey. The 
circle has been described by various writers 
with but little regard to accuracy. The di- 
mensions are small, being but forty-four feet 
from stone to stone in the greatest diameter, 
and there are but eight stones, the dimen- 
sions of each being given in exact detail. 
The site is an elevated one, and the pure 
white material of the stones must have made 
the monument a very visible object when 
the country was more open than at present. 
There is no appearance that the stones were 
ever covered over by a mound, as is the case 
with similar stone circles elsewhere.—A paper 
on ‘‘Screw Dollars,” by Mr. H. 8. Cuming, 
was read; and an interesting example of 
these rare coins, cut open, with a portrait 
enclosed, was exhibited by Mr. H. J. Swayne. 
The portrait was within a continental coin 
of the middle of the seventeenth century. 
Discussion ensued with respect to the na- 
tionality of the personage represented. 


ARCHAOLOGICAL INSTITUTE. 


Fes. 2.—Mr. J. Hilton in the chair.—- 
Mr. J. H. Middleton read some notes on 
Ashburnham House and the site it occupies. 
The paper described the various remains of 
the Abbey buildings at Westminster which 
form part of Ashburnham House—remains 
of all dates, from the eleventh to the eight- 


eenth century—and the many changes of — 


ownership which the house and its site had 
undergone were enumerated. The present 
house was built by Sir John Ashburnham 
about 1630, and there is distinct evidence to 
show that Inigo Jones was the architect.— 
The following resolution was carried unani- 
mously: “That this meeting, having heard 
Mr. J. H. Middleton’s statement of the his- 
torical importance of those portions of West- 
minster Abbey which, by the operation of 
the Public School Act, are taken from the 
Dean and Chapter and transferred to West- 
minster School, and it being evident that 
great alterations, if not entire rebuilding, 
will be necessary to adapt them permanently 
to the uses of the school, is of opinion that 
it is highly desirable that they should re- 
main in the hands of the Dean and Chapter, 
to whose purposes they are already suited, 
and in whose hands they would practically 
be safe.”"—Mr. F. C. J. Spurrell described 
the collection of shallow pits on the north 
coast of Norfolk, and added accounts of simi- 
lar large groups, such as the Pen pits, and 
others in various parts of this country and 
abroad. He pointed out that these great 
collections of pits, in contradistinction to 
minor collections, were all, so far as he knew 
at present, connected with the earliest traces 
of the use and manufacture of iron. Taken 
as a whole, he did not doubt that these 
places were dwellings and true hut-circles, 
and that they could be distinguished from 
iron or stone mines. The simplicity of their 
construction, and the comparatively slight 
traces of permanent occupation in some 
instances, denoted their temporary use, and 
showed that they were the shelters and 
dwellings of tribes collected together for 
limited periods (probably in summer), and 
the paucity of relics of utensils, &c., denoted 
poverty. It was possible that some of them 
might represent the huddling together ofa 
population driven to extremity by an in- 
vading host, such as the Romans. In com- 
parison with the largest groups of the true 
stone age, they suggest a great increase in 
the population in general.—Mr. Spurrell 
exhibited a large collection of paleolithic 
flint implements from new situations, re- 
cently found in the gravels of the Thames, 
and Darent, and Medway in Kent.—Mr. 
Middleton laid before the meeting a large 


plan of Westminster Abbey, showing the 
site of Ashburnham House.—The Rev. H. 
Kempson exhibited a parcel-gilt silver po- 
mander, late sixteenth century work, of the 
highest beauty, opening out into eight seg- 
ments, each forming a box with a sliding 
lid, inscribed for different scents. When 
closed this object presents a surface deli- 
cately ornamented with naked figures and 
foliage chased in silver.—Mr. H. S. Harland 
sent a roughly chipped flint “skinning” 
knife from Yorkshire —Mr. G. M. Atkinson 
exhibited an early eighteenth century re- 
peater watch in a pierced and engrayed 


silver case.—From Mr. A. E. Griffiths came 


a first instalment of portions of British urns 
and bones lately found at Hampton Wick.— 
Mr. Spurrell exhibited a small pewter cup, 
shaped like a posset-pot, and contained in 
an embossed and gilt leather case. 


LINNEAN SOCIETY. 


Fes. 2.—Mr. C. B. Clarke, V.P., in the 
chair.—The Rev. B. Scortechini and Mr. J. 
Marshall were elected Fellows.—Mr. T. 
Christy exhibited various vegetable fibres 
and the manufactured pulp obtained there- 
from by Mr. C. Ekman’s provess, whereby 
excellent paper can be made quickly and 
economically from all sorts of coarse plant 
fibre.—An extract of a letter from Mr. T. 
Edward, of Banff, was read, and a fragment 
shown of a supposed rare marine animal got 
by a fisherman in deep-sea water.—Dr. 
Murie identified it as belonging to the 
Nemertean Worms, viz. :—Cerebratulus an- 
gulatus, 2 marine form found chiefly on the 
northern parts of the British coasts, but 
seldom seen alive by naturalists —Mr. E. M. 
Holmes exhibited specimens of a new blister- 
ing insect from Madagascar, belonging to 
the genus Epicauta and allied to Z. rujicollis. 
Mr. Holmes afterwards drew attention to 
specimens of chinchona bark cultivated in 
Bolivia, belonging to the “verde” and 
‘“‘morada”’ varieties of Calisaya, which de- 
serve notice on account of the large yield of 
bark and good percentage of quinine; they 
therefore pay the Bolivian planters better 
than Ledgeriana calisaya.—Mr. J. R. Jack- 
son exhibited a specimen of the Australian 
native ‘‘ Pituri” bag. Formerly the leaf of 
the plant was only known, but Baron von 
Mueller has lately shown from other evidence 
that it is derived from Duboisia Hopwoodiv. 
A note by Mr. O. Tepper, on the medical 
use of Melaluca uncinata, R. Br., was read. 
He says tlie dried leaves chewed and swal- 
lowed are a specificin colds, sore throat, and 
bronchitis, their flavour being aromatic.— 
A communication from Major-General 
Benson was read, referring to Dr. Cobbold’s 
use of the name Fasciola Jacksoni for certain 
flukes obtained from the elephant.—Then 
followed a paper by Mr. RK. Fitzgerald, 
“Botanical Sketch in connection with the 
Geological Features of New South Wales.” 
How has the distribution of the vegetation 
originated ? That the Australian continent 
has risen slowly is gathered from numerous 
proofs, among others the horizontality of the 
strata being very manifest. In its uplifting 
the outer rim of the continent was slightly 
more elevated than the interior, and what 
between a once inland sea, marshes, and 
mud, a once probable greater rainfall, all, 
and especially the latter, produced the pre- 
sent physical features. Whence the coal 
seams? Are they not the remains of vege- 
tation borne from a continent lying east- 
ward, whereof New Zealand, Norfolk and 
Howes Island-are but vestiges? The most 
typical group of Australian vegetation is the 
Proteacer, found chiefly in the sandstone 
or poor country. It is a very ancient family, 
extending back to the secondary period of 
geology, since which Australia has never 
been submerged. The remarkable close 
gradation of species of the Banksias, &c., 
point out no loss of connecting links, as 
would have happened had submergence and 


elevation occurred. Were the Epacrids Once 
a family of trees, the living species being 
decadent examples? The Casuarinew are 
undouhtedly an ancient family, and, like 
conifers, flourished in the dawn of life. The 
nettles and palms, inhabitants of the easterp 
coast range, possibly may have had ap 
Asiatic origin, through the Malayan Archj. 
pelago. The sassafras, tree ferns, and 
myrtles, growing on the cold mountain 
scrubs, hold a conspicuous place, and eyi- 
dently had an Australian derivation. The 
Composite: and Chenopodiace (salt bushes) 
found in the interior plains are rapidly dis. 
appearing, the smail species giving place to 
introduced grasses and weeds. As regards 
acacias and eucalyptus, they have the widest 
distribution and most complicated genera. 
They both appear to be at their zenith, hay. 
ing existed long enough to pass into re. 
dundant forms, but not long enough to have 
been exposed to vicissitudes and decline. 
Their absence from New Zealand and Nor. 
folk Isiand implies they did not belong to 
the eastern submerged continent, nor are 
they old enough to be found with the laurel 
and other remains of the gold drift.—A 
paper was read containing ‘“ Observations 
on Animal Intelligence,” by Mr. O. Tepper. 


THE INSTITUTION OF CIVIL 
ENGINEERS. 


Fes. 7.—Sir W. G. Armstrong, President, 
in the chair.—It was announced that the 
Council had recently transferred Messrs. 
D. S. Baynes, J. Brown, W. B. Myers, and 
J. M. Wrench to the class of Members; and 
had admitted twenty-three Students.—At 
the monthly ballot twelve Members, thirty- 
two Associate Members, and one Associate 
were elected.—The paper read was “On 
the Candle-power of the Electric Light,” by 
Dr. P. Higgs. 

Fes. 14.—Sir F. Bramwell. V.P., in the 
chair.—The paper read was ‘“‘ On Air-Re- 
frigerating Machinery and its Applications,” 
by Mr. J. J. Coleman. 


ROYAL INSTITUTION. 


Fes. 6.—Mr. G. Busk, Treas. and V-P,, 
in the chair.—The Earl of Dysart, Mrs. A. 
Hamilton, and Mr. S. Biddell were elected 
Members.—Dr. W. Bowman was elected 
Honorary Secretary, and Dr. Warren De 
La Rue was elected Manager. 


SOCIETY OF BIBLICAL 
ARCHZOLOGY., 
Fes. 7.—Dr. 8. Birch, President, in the 


chair.—A communication was read “On 
the Birds of the Assyrian Records and 


| Monuments,” by the Rev. W. Houghton. 


Tucker.—A paper by Mr. C. H. Herford. 


—A communication was presented from Mr. 
P. Le Page Renouf, “On the Wrong Values 
commonly assigned to Hieroglyphic Groups. 
—A communication from Prof. W. Wright 
wag read ‘‘ On the Siloam Inscription.” 


NEW SHAKESPERE. 


JAN. 13.—Mr. F. J. Furnivall, Director’ 
in the chair.—The following papers were 
read and discussed: ‘‘On Suicides in Shak- 
spere,” by Rev. J. Kirkman. The writer 
pointed out that the actual suicide was of 
small account compared with the mental 
conflict that led up to it. Most instructive, 
too, were the cases which did not end in 
suicide, but, we may say, ought to, 45 
Richard III. and Macbeth. We should note 
the contrast in this matter between Hamlet 
and Ophelia; Hamlet thinks a thousand 
suicides, but commits none—Ophelia thinks 
none, but “ wilfully secks her own salva- 
tion.” The one case is a palpable antithesis 
to the other.—‘‘ Constance,” by Mrs. J. 
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THE CANDLE-POWER OF THE 
ELECTRIC LIGHT. 
By Dr. Pacer Hiaas. 


Ar a recent meeting of the Institution of 
Civil Engineers, the President, Sir W. G. 
Armstrong, C.B., F.R.S., in the Chair, the 
above Paper was read. 

Very diverse statements, it was remarked, 
were constantly before the public as to the 
candle-power of various devices for afford- 
ing electric light. As these statements 
appeared to be incompatible, an attempt 
would be made to evolve some order from 
the figures relating to the electric light. 
The most saliert point for a unit of com- 
parison was the number of heat-units repre- 
sented by electrical measurement, as in 
ratio with the candle-power measured 
optically. But at the outset a difficulty, or 
rather an uncertainty, was experienced ; 
this referred, however, only to arc-lights, of 
which there were two systems of measure- 
ment—one with the carbons on the same 
axis, the other with the axis of one of the 
carbons forming a very acute angle with the 
axis of the other carbon, so that the glowing 
erater of one carbon formed a reflector to 
the point of the other. In the latter case, 
considering the light of the former as unity, 
the light might be about 1-66 times stronger 
as measured. This had been pointed out by 
Mr. Douglass, M. Inst. C.E,, in a Report to 
the Trinity Heuse. Another source of dis- 
crepancy was the want of knowledge of the 
specific heat of the vapour of the electric 
arc, and of its temperature; if one were 
known the other could be determined. 
Taking the ratio of units of heat represented 
per candle-power, the subsequent figures 
would show a large margin of economy for 
are lighting over incandescent lighting. 
This would of course be true of the arc con- 
sidered only as a furnace producing a 
greater heat in a smaller space than by in- 
candescence ; and it appeared to the author 
to be true for another reason. Whatever 
might be the specific heat of the vapour of 
the electric arc, it was certain that over the 
given resistance of the arc, as compared with 
an equal resistance of the incandescent lamp, 
the mass of the arc, measured by the mole- 
cules it contained, was far less than that of 
the solid carbon. 

Supposing a light of 1000 candle power, 
measured with the carbons on the same axis, 
produced with 4°5 ohms. resistance and 10 
webers of current, there would be repre- 
sented 108 gramme-degrees of heat, or nearly 
0'l gramme-degree per candle power per 
second. This was deducible from the figures 
given by the Brush system. It did not in- 
clude the heat due to consumption of carbon 
in air, which was inconsiderable. In a Sie- 
mens lamp, tested by the author, about 3000 
candle-power, of diffused beam, was obtained 
with 36 webers current, when the lamp had 
1 ohm of resistance in the arc. This corres- 
ponded to 335 heat-units, or 0°112 unit per 
candle-power. Ina Serrin lamp, fed from 
a Gramme machine, the author obtained a 
light of 3600 candle-power with 45°7 webers 
current, the arc having 1} ohm resistance, 
corresponding to 624 heat units, or 0°17 unit 
per candle. A Crompton lamp, fed by a 

urgin machine, gave a light said to be of 

candle power; but assuming this to be 

m bi-axial position of the carbons, about 

candle-power would correspond to 180 
eat-units for 16 webers on 2°93 ohms, or 

09 heat-unit per candle power. On (about) 
© Same resistance of arc in a Crompton 
amp, 24 webers yielded the author 3600 
candle-power, or about 403 heat- units, corre- 
‘ponding to 0°12 heat-unit per candle-power. 
<1 gramme-degree equal 42 million ergs, 

candle-power represented 4°9 million ergs. 

$@ foot-pound was 13°56 million ergs, each 


Candle-power represented 0°364 foot-pound 


per second, or, 1511 candle-power perHP., 
gn check upon the forgoing figures. 
© fate Mr. L, Schwendler had stated in a 


Paper (fragmentary to the author) that the 
standard candle did work at the rate of 610 
meg ergs in a second, whilst the unit of light 
was produced electrically at the rate of not 
more than 20 meg-ergs in a second. At the 
trials at the Franklin Institute, when onl 
380 candle-power per HP. were obtained, 
there was estimated to be 1°6 prong, 24 
= 67 megergs per candle-power. 2. 
Schwendler’s figures were, therefore, now at 
along discount. However, the figures given 
in this Paper were intended to be only inter- 
comparative. 

Another type of lamp, the Werdermann, 
might be termed an arc-incandescent lamp, 
because the light was obtained from the in- 
candescence of a core of carbon resting at 
its apex on a negative electrode of larger 
section, and from the arc that played 
between the sides of the carbon-cone and 
face of the negative electrode. Ten of these 
lamps, giving 40 candle-power light, each 
burning 4-5-millimetre carbons, yielding 
about 0°88 heat-unit per candle-power. A 
series of these lamps averaged 306 candle- 
power, with 50 webers current, the resist- 
ance of each lamp being 0°1337 ohm. This 
corresponded to 80 heat-units per lamp, or 
to 0°262 heat-unit percandle-power. Thus, 
where the small light was a sub-multiple to 
a considerable degree of the larger light, 
want of economy commenced to be evident, 
and an average could no longer be taken. 
A Joel lamp, one of a series of ten, was said 
to have afforded 320 candle-power, with an 
electromotive force of 130 volts, sending a 
current of 50 webers through the series, 
corresponding to 156 heat-units per lamp, or 
0°49 heat-unit per candle-power. 

These notes, howevee crude, had more 
weight when purely incandescent lamps 
came to be considered. In this case measure- 
ment was easy, for the light approximated 
in colour to that of the standard candle em- 
ployed, and the resistance of the incandes- 
cent fibre was sufficiently constant to yield 
concordant results. One of Maxim’s earliest 
lamps was measured by the author and 
found to indicate 3°6 ohms when cold, and 
1‘9 ohm when giving 11°5 candle-power 
light with a current of 5°5 webers. This 
corresponded to 0°83 heat-unit per candle- 
power, or about 140 candle-power per HP. 
It should be remarked that with this current 
the loss due to heat per unit of resistance 
in the conductors would be 3 per cent. as 
against the 0°1 per cent. fora weber current. 
Another Maxim lamp of about 64 ohms 
when giving &0 candle-power, and 116 
ohms when cold, with 1°3 weber current, 
would correspond to 0°52 heat-unit per 
candle-power. An Edison lamp, in the 
author’s possession, measured 61 ohms when 
cola and 33 ohms when hot, and indicated, 
with 1 weber of current, 11 candle-power, 
equivalent to 0°73 heat-unit per condle- 
power. A Swan lamp had not, at the time 
of the author’s measurements, found its way 
to America; but there were several state- 
ments as to the candle-power of this lamp. 
It would appear, that with 160 volts and 24 
webers of current, twenty-four rows of two 
lamps in series, or forty-eight lamps, each 
of 84 ohms resistance, gave 48 candle-power 
each. Assuming that this was the resist- 
ance of the lamp when cold, that the resist- 
ance when incandescent would be 33 ohms, 
and that there would then be 2 webers pass- 
ing through each lamp, this would corres- 

ond to 0°66 heat-unit per candle-power. 
hese were, however, assumed figures. 

It should be clearly understood, in esti- 
mating the work done in any carbon focus, 
that the resistance of the carbon decreased 
with increase of temperature, and thatifthe 
current were directly taken from a dynamo- 
machine, constructed on the mutual ac- 


/cumulation principle, there would be con- 


siderably more current flowing through the 
lamp than an estimate based on a potential 
measurement would allow, It was at 
present impossible to estimate the loss due 


to decrease of resistance in ths carbonjby 
expenditure of heat, but it must be con- 
siderable. The author hoped that from this 
it would appear in how far the incandescent 
light was theoretically more costly than the 
arc-light, as about 6 to 1. But in practical 
use there were other considerations, not the 
smallest of which was the attendance arc- 
lights required to maintan their store of carbon 

The light employed for ordinary domestic 
purposes was approximately 1 candle 
(standard) at 1 foot distance. Assuming an 
average distance of 8 feet for domestic light- 
ing, the electric chandelier must be of 64 
candle-power to give the same ‘“‘ sgurface- 
intensity,” in a room 16 feet square and of 
‘slightly more than ordinary height. The 
incandescent lamp would give this light at 
an expenditure of 0°6 heat-unit per candle- 
power, or 38°4 heat-units per lght-centre, 
or say four chandeliers per HP. A 5-feet 
gas-burner supplying 16 candle-power light 
would cost for a 4-light chandelier, for 20 
cubic feet of gas, in New York 2°50 dols. 
x 0°02 = 0°05 dols. or Scents an hour. At 
40 dols. a year cost, or adding 25 per cent. 
for profit, at 50 dols. a year, 1 HP. could be 
had for about 300 working hours a year, 


and 300 = 16°6 cents an hour, or — = 


4°15 cents per hour for the electric chande- 
lier. This showed that, even now, were a 
reasonable commercial profit taken, the 
electric light, in the United States at least, 
could compete with gas. 

A paper by Sir William Thomson and Mr. 
Bottomley, entitled “The Illuminating 
Powers of Incandescent Vacuum-Lamps, 
with Measured Potentials and Measured 
Currents,” read at the last meeting of the 
British Association, contained a table from 
which a valuable law could be deduced, a 
law that the Author first cnunciated before 
the Institution in 1878. It was that the 
light in an electric system varied as the 
fourth power of the current whose resistance 
or potential was constant, or as the second 
power of the work in circuit. The value of 
the candle-power in heat-units was higher 
than observed by the Author. This was 
probably due to the method employed in 
measuring the light, which was more waste- 
ful of the observed rays than that used by 
the Author. Considering that in the 
measuring galvanometer, although a very 
accurate instrument, the deflections were 
merely proportional to the effect, the lia- 
bility of error would be small: and that in 
the photometer used (an inaccurate instru- 
ment) the measurements varied with the 
second power of the distance, whilst the 
light under measurement varied with the 
fourth power of the current, the departures 
from agreement of the observed and esti- 
mated figures might be fully ascribed to 
errors of observation. 


RECENT AMERICAN AND FOREIGN 
PATENTS. 


A practicable and-very useful improve- 
ment in drag saws has been patented by Mr, 
Marion L. Nichols, of Center Township, 
Mich. This invention relates to portable 
sawing machines, and is more particularly 
applicable to sawing trees or logs. It may 
be operated by hand through a crank or 
handle and suitable gearing connected with 
a reciprocating saw. The invention consists 
in a combination with the main frame of a 
saw carrier adjustable about a vertical pivot 
on a block supported by horizontal trun- 
nions on top of the main frame, locking nuts 
and convenient adjusting devices being pro- 
vided to hold the saw carrier in any desired 
position. The apparatus may be used to saw 
either vertically, horizontally, or in any in- 
termediate direction, or it may have a uni- 
versal motion. The feed of the saw may be 
effected by moving its carrier with) one hand 
while the other hand is applied to recipro- 


! cating the saw. 
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Mr. Ludwig Silland, of Edwardsville, I1l., 
has patented an improved harrow. In this 
improvement the harrow proper is made up 
of several interchangeable duplicate sections. 
The invention consists in the peculiar con- 
struction and arrangement of the draught 
devices and connecting links, whereby the 
draught can be applied to two or more sec- 
tions of the harrow as desired. To this end 
the draught beam is transversely divided into 
two sections united by detachable plates. 
One of these sections is permanent and the 
other removable. On the permanent sec- 
tion, at about the middle of the length of 
the entire beam, is an eyebolt, and near 
either end of the beam are corresponding 
eyebolts. A link connects the eyebolt at the 
end of the removable section with a central 
draught ring that is attached by a hook to 
the central eyebolt fast on the permanent 
section. Said ring is also connected by 
another hook with a second ring which is 
attached by links to the middle and end 
eyebolts on the permanent section of the 
beam. By this construction, when it is de- 
sired to use three harrow sections, the pull 
is made on the central ring, but when the 
removable section of the beam and one har- 
row section are detached, then the hooks are 
disongaged and the draught is made on the 
other ring. The invention has much merit. 

A strikingly novel improvement in pillows 
and bolsters has been patented by Mr. 
William T. Doremus, of New York city. 
The object of this invention is to prevent 
the stuffing of pillows and bolsters from being 
crowded out of place by pressure applied to 

s of the said pillows and bolsters. The 
invention consists in a pillow or bolster 
formed of a central roll surrounded by two 
or more parallel rolls, connected with the 
said central roll along its sides. This not 
only prevents the stuffing from being crowded 
out of place by use, but the pillow can be 
adjusted for the head to rest upon one of the 
surrounding rolls or in the space between 
two rolls. Some of the rolls may be made 
harder than others, and thus allow the user 
a harder or softer support for his head. 

An improvement in children’s carriages, 
which is valuable for the safety it secures, 
has been patented by Mr. Hiram Seaman, 
of New York city. The object of the inven- 
tion is to prevent accident from the wheels 
of the carriage running over obstructions, 
and also by rolling down inclines when the 
carriage is unattended. The invention con- 
sists in hanging the forward axle of the car- 
riage at its centre on a spindle which pro- 
jects from the forward end of a longitudinal 
rod that connects at its back end with the 
rear axle of the carriage. By this construc- 
tion either front wheel is free to rise in pass- 
ing over an obstruction without tilting the 
carriage body, and the forward axle can be 
turned to anchor the carriage. 

An improved sectional steam boiler, which 
is economical of fuel, quick to generate and 
superheat steam, easy of repair, and occupies 
but little ground room, has been patented 
by Mr. Milton W. Hazelton, of New York 
city. The body of the boiler consists of a 
central upright.cylinder provided with a 
series of radiating tubes, closed at their outer 
ends and arranged in successive planes one 
above the other, the tubes and spaces of the 


_ several series alternating with each other. 


A series of vertical tubes are set in the 
speces between the outer ends of said radiat- 
ing tubes, and arranged to extend from near 
the water line above these tubes to the 
bottom of the central cylinder, and communi- 
cating at their ends by horizontal pipes 
with said cylinder. A tubular water jacket 
is formed around the fireplace by a double 
series of vertical and horizontal pipes con- 
necting with the central cylinder, and the 
steam chest, at top of the boiler, is fitted 
with vertical smoke-flues for superheating 
the steam. 

Mr. Charles Ebel, of New York city, has 
patented an improved hydrant. ‘This inven- 


tion provides, in a very simple and efféctive 
manner, for emptying the nozzle pipe of a 
hydrant of water in cold weather, to pre- 
vent injury from freezing. To this end 
the stem of the valve which controls the 
admission of water to the nozzle pipe is ex- 
tended downward below said valve, and 
carries on its lower end a reverse valve which, 
when the nozzle pipe valve is closed, opens 
communication between a lower extension of 
the nozzle pipe and a waste chamber, which 
is arranged below it, and which is fitted with 
a pipe that connecis with the sewer, thus 
allowing any water that may be left in the 
nozzle pipe to run off. <A separate valve is 
used to close this pipe that conuects with the 
sewer whenever it is not necessary to empty 
the nozzle pipe, as, for instance, during warm 
weather. 

An improved car coupler, which is simple, 
strong, and durable, and allows of :the cars 
being coupled and wnecoupled without 
dangerous exposure to life or limb, has been 
patented by Mr. Oliver S. Riggs, of Allen- 
port, Pa. This invention relates to that 
class of couplers called ‘‘ self-couplers ;’’ and 
it consists of a flaring mouthed drawhead 
containing a pivoted elbow drop-catch for 
engaging the coupling link, held down by 
rod and spriug and raised by lever, and con- 
taining, also, a curved plate rigidly secured 
in rear of the drop catch for guiding the 
coupling link and holding down iis engaged 
end, The lever which raises the drop-catch 
is an elbow one arranged on the exterior of 
the drawhead, and may have attached to it 
a rod extending forward for the engineer to 
uucouple the cars while in motion. 

Mr. William Johnstone, of Ottawa, 
Canada, has patented an improved steam 
boiler. This invention consists in a com- 
bination with an upper cylindrical chamber, 
which forms both a water and steam re- 
ceptacle, of an annular lower water chamber 
surrounding the grate, upright water tubes 
connecting said chambers aud forming the 
exterior wal! of the boiler, drop tubes for 
containing water depending from the upper 
chamber into the fire chamber, and a series 
of short upright tubes which connect the 
upper and lower chambers. This consti- 
tutes a cheap and efficient boiler for generat- 
ing steam for mechanical uses, for heating 
dwellings, and for other purposes. 

An improved boat lowering and detaching 
apparatus, which is both rapid and safe, and 
is automatically released when the boat 
touches the water, has been patented by Mr. 
Albert Willis, of Colusa, Cal. Theinvention 
consists in an upright at each end of the 
life-boat, to the top of each of which up- 
rights a short arm or beam is pivoted, the 
loose end of which passes into an aperture 
in a beam pivoted to the lower end of the 
upright, this upper beam being held in the 
aperture by a safety chain and by a pintle 
pasing through a ring attached to a string 
or chain fastened to the davit, whereby 
when this string is drawn taut by the 
descending of the boat the ring pulls the 

intle out of its aperture, so that the lower 
en can drop when relieved of its strain— 
that is, when the boat floats—thus per- 
mitting the upper arm to swing upward 
and the ring of the pulley block to slide from 
a hook on the upper pivoted beam, thereby 
causing the boat to be detached from the 
pulley. 

An improvement in fishing reels has been 
patented by Mr. John Palmer, of New York 
city. The invention consists of a fishing 
reel provided with an extensible crank for 
increasing the length of leverage when 
necessary when reeling in the line, ihe ex- 
tension arm being adapted to be withdrawn 
to shorten the lever to ordinary length 
while casting out the line. 

An improved combined button lop and 
stap for garments has been patented by Mr. 
David W. Thompson. of Englewood, III. 
The invention consists in the combination, 
with the garment or body piece having 
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simply a straight slit cut in it wh 
opening is to be, of a single sae ee 
material, which, when folded and stitched t» 
the sides of said slit, constitutes boti 
upper and under botton lap or fly, a facin : 
and a stay for re-enforcing the bottom 7 
the opening, making a finished piece of 
work without raw edges. 

Punches.—Mr. Henry H. Norrington, of 
West Bay City, Mich., has patented an ten 
rovement in the class of punches or per- 
orating stamps designed for use in bankin 
and other similar establishments for the 
purpose of puncturing or cutting out r- 
tions of a check or other written instrumep; 
to prevent fraud by alteration. This inyap. 
tion has obtained Letters Patent of the 
United States for stamps or punches of this 
class, and the present invention is ip the 
main an improvement upon that which forms 
the subject of patent No. 223,161, granted 

to the same inventor December 30, 1879. 

Shuttle-boxes.—Messrs. Lavi L. Lukens 
of Chester, and Henry Holcroft, of Media 
Pa., has patented an improvement in shuttle 
boxes for looms which consists in a peculiar 
construction and arrangement of the parts 
by which the second spindle, as ordinarils 
used, is dispensed with, which permits of ap 
increasing width of the picker Strap. There 
are other points in the invention whic) 
cannot be properly described without ap 
engraving. 

Paint Cans.—An improvement in the class 
of machines adapted for soldering the heads 
of paint cans and other cylindrical vessels 
to their bodles has been patented by Mr. 
Henry R. Robbins, of Baltimore, Md. It is 
more particularly an improvement in 
machines which are adapted for using solder 
wire, the lotter being wound upon a reel, 
from which it may be drawn off as required 
and fed into contact with the heated solder- 
ing irons and can seams. In this machine 
the wire reels and mechaniam for drawing 
off the wire are operated simultaneously 
with the rotation of the can by means of 
friction gearing, which is put in operation 
by treadle mechanism. The soldering 
appliances are also arranged for a certain 
simultaneous and automatic action. The 
soldering irons are pivoted and adapted to 
vibrate between the can-holders and an open 
furnace, so that they may be swung forward 
to press on the can seams, and backward to 
enter the furnace, where they are heated 
preparatory to the next operation. 

Mr. William Hassel, of Brussels, IIl., has 
patented an improved animal shears. The 
device comprises a sharp-edged toothed 
plate arranged to slide on a similar sharp- 


edged. toothed plate which is adjustably 


fastened to a like toothed bed-plate. This 
bed-plate has a rigid handle that is provided 
with a spring which presses against a handle 
pivoted to the bed-plate, and which has s 
connecting bar pivoted to its upper ené. 
This connecting bar is attached to a stp 
arranged to slide in a longitudinally slotted 
guide plate on the bed plate, and having the 
sliding knife-plate adjustably fastened to tt. 
In this improved shears for clipping wool, 
&c., a clean cut, with but little risk of injury 
to the animal, is practicable, and the cutting 
blades of plates of tha instrument may 
readily be removed when required to be 
sharpened or replaced. 

A novel improvement in bathing tubs hss 
been patented by Mr. Henry Costello, of 
Brooklyn, N.Y. The invention consists 0 
a corrugated or roughened plate or band of 
rubber, fabric of wool, horsehair, or other 
suitable material, permanently or adjustably 
fixed in or on the sloping back-piece of te 
tub, where the bather’s back naturally rests, 
so that by gently moving the body frow 
side to side the bather may, with little effort 
rub, and cleanse his back. In some instances 
said plate may be an insulated metal eo" 
and an electric current be passed throug® 
it, which will have a therapeutic effect on 
the bather. 


The foll 
the Ir 
(com. 
Farth 

by N 
obta 
cross, 


Aci 
ADV 
and W 
AEI 
AEF 
—A, 
Arr 
matic 
Fieldi: 
1318. 
Exhat 
(com. ) 
1031. 
Granc 
ALK 
J. anc 
912. 
Young 
ANC 
ings, 
AR! 
Ar: 


36 _ 

VOL. 
SUBJ 
An’ 
Asp 
A. Bc 
Ax! 
ke.— 
W.C 
Bac 
Retiey 

860. 
Ba> 
Drivi 
Thom 
Bar 

(com 
BE) 
Wear 
Be 
(com. 
Ba 
Ba 

J82. 
Ba’ 
BE 

S77. 
Bu 
1217, 
Bui 
Cock: 
So 
1005. 
Bo 
Boots 
Gg 
(com, 
Mark 
| 
Dri}|s 
Brace 
C. T 
H.A 
Bo 

+ 
| = 


